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EDITOR'S PREFACE 


This book was specially written for this Series in the late 1950s. 
Unfortunately its translator. Dr. E. D. Laborde, died in 1962 before 
his task was accomplished; the first sixteen chapters arc Dr. 
Laborde’s work, and the remaining chapters were translated by 
Mrs. Laborde and the Editor. The lapse of lime between the 
wnting and the final printing of the book has naturally made 
necessary many textual modifications, and these have been effected 
by the Editor and Professor Perpillou, to whom the apologies of 
the Editor and the Publishers arc due for the many delays which 
have occurred. 


S. H. Beavtr 
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INTRODUCTION 


DEFINITION AND PRINOPLtS OF HUHtAN GEOGRAPHY 

It is only prof>er for human geography to submit to a kind of self- 
examination if it is to justify its place among the sciences which 
study the earth and man. Even in the last century the aim and 
scope of this field of enquiry ivas already causing heated contro- 
versy, the echoes of which still resound in the vigorous language 
of Lucien Febvrc ; ‘ and today there is still in human geography 
no real unity of method and indeed no real homogeneity of content. 
This is one of the peculiarly distinctive features of this branch of 
knowledge, which is related to both the natural and social sciences 
without e\er completely identifying itself or its aims or methods 
with either the former or the latter. 

However intertwined may be the bounds of the field of study of 
the various sciences, and whatever may be the complexity of their 
mutual borrowings, there are well-recognised spheres of mathe- 
matics, of physics, or of biology, and so on. Each of these sciences 
has Us own aim and peculiar method : but both aim and method 
are universal. Nothing of this sort occurs in the domain of human 
geography, in which the mode of conception and classification of 
facts does not depend on strict rules, but mainly on habits of thought, 
on the spirit and even on the system of teaching which, from country 
to country, and even from one university to another, places geo- 
graphy in different faculties. Today, these problems of definition 
and method, which might be thought out of date, sD'll haunt the 
minds of young geographers and even international conferences of 
scholars. 

Some lay special emphasis on the dose relation between human 
geography and the natural sciences. ‘Is human geography not 
mainly the ecology of man 7* they ask. The study of the physical 
and biological background is a necessary introduction to anthro- 
pology and so to human geography. Some brilliant investigation in 
medical geography and the recent works to which it has given rise 
show tliat the study of man cannot do without cither the discipline 
or the evidence of the natural sciences. Another school of thought 
gives ‘political man* priority over the indivi dual and sep hum an 
ccogran hy mainly as the scienc e of sodeties. The essential problem 

« L. rtbvTe, la Terre el banalne, 1922 ; Englwh tramlatioit. A 

tetigraphlcal lnlntducll<»i M hlrWf, 192S. 
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or human geography is, therefore, to recognise how far this branch 
of knonledge diifers from others whose field of enquiry is more or 
less the same. 

In the last edition of his Principles of Human Geography (1934) 
Huntington enlightens us about his own notion of the aims and 
methods of human geography. His main thesis is to cx gl ain b y 
means of_thc various natural factors ^relief^statice Trom the sea, 
soil, and climate, tnatlVewiiomic'life'aiwnhe "state" of civilisation 
reached by different communities. For this purpose he describes 
a number of large areas in which the setu ro for hu man toil and 
application base not had the same degrre of success. Hejeview^ 
in turn hot iands,_i non50o n lands, '"deserlsj cold countries, and 
countries with a'temperate_maritime chmatcTlh^ last mentioned 
being in his opinion the most favoured by nature and the most 
suitable for supporting the higher fomts of civilisation. In this 
account existinslf acts are connected with other existing facts that 
depend on quite adljW ent chai n "^facU, and this is done with- 
out any apparent necessity to look to the past for an explanation 
of the present. Eveo thing seems to go on In a world without 
a past. For that reason, of course, settlement and the changing 
forms of dwellings have but an iasigniheaDt place in a human 
geography which takes no account of the freedom of choice 
between the opportunities afforded by the physical environment, 
a freedom which has always been bad by even the most primitive 
communities. 

These American notions are opposed by those of a German geo- 
grapher, Otto Maull, who in the thirties had published a kind of 
manual of human geography. In this work on Anthropogeography 
there was a remarkable and significant omission of economic geo- 
graphy. There were two important chapters, one on the races of 
man, with amplified passages on acclimatisation and diseases 
(Rassengeographie ) ; the other on political geography and parti- 
cularly on the state. Its ideas reflect those of pre-war German 
Geopohiik, a study of the functions of the state, intended to 
base German imperialism on what were bogus scientific principles 
rather than to set out methods of imestigation proper to a true 
science An cnqiury into the nature of states, the extent of their 
territory, their possible expansion, their forces of expansion, and 
their destiny, may certaWy come within the scope of human 
geography ; but the study of such topics should be analytical, 
since they are clearly rclauve. The moment they aspire to scien- 
tific dogmatism they cease to fall within the scope of human geo- 
graphy. 

In France, human geography has rejected both American material- 
ism and German ideology. Alben Demangeon, one of the leading 
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DEHNinON AND PRINCIPLES OF HlrttAN GEOGRAPHY 
It is only proper for human geography to submit to a kind of self* 
examination if it is to justify its place among the sciences which 
study the earth and man. Even in the last century the aim and 
scope of this held of enquiry was already causing heated contro- 
versy, the echoes of which still resound in the vigorous language 
of Lucien Febvrc ; * and today there is still in human geography 
no real unity of method and indeed do real homogeneity of content. 
This is one of the peculiarly distinctive features of this branch of 
knowledge, which is related to both the natural and social sciences 
without ever completely identifying Itself or its aims or methods 
with either the former or the latter. 

However intertwined may be the bounds of the field of study of 
the various sciences, and whatever may be the complexity of their 
mutual borrowings, there are well-recognised spheres of mathe- 
matics, of physics, or of biology, and so on. Each of these sciences 
has its own aim and peculiar method ; but both aim and method 
are universal. Nothing of this sort occurs in the domain of human 
geography, in which the mode of conception and classification of 
facts does not depend on strict rules, but mainly on habits of thought, 
on the spirit and even on the system of leaching which, from country 
to country, and even from one university to another, places geo- 
graphy in different faculties. Today, these problems of definition 
and method, which might be thought out of date, still haunt the 
minds of young geographers and even international conferences of 
scholars. 

Some lay special emphasis on the close rebtion between human 
geography and the natural sciences. 'Is human geography not 
mainly the ecology of man?’ they ask. The study of the physical 
and biological background is a necessary introduction to anthro- 
pology and so to human geography. Some brilliant investigation in 
medical geography and the recent works to which it has given rise 
show that the study of man cannot do without either the discipline 
or the esidence of the natural sciences. Another school of thought 
gives ‘political man* priority over the indisi dual and secs hum an 
geography mainl y as the science o fsodctiiw. The essential problem 

' L. rebvrc, Terre el r^ratuikui AuinaJfie, 1922 ; English translaiion, A 
geograptiicol Inlrodudion la hltlary, I92J. 
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of human geography is, therefore, to recognise how far this branch 
of knowledge differs from others whose field of enquiry is more or 
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In the last edition of his Principles of Human Geography (1934) 
Huntington enlightens us about his own notion of the aims and 
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out any apparent newsity to look to the past for an explanation 
of the present. Everything seems to go on in a world without 
a past. For that reason, of course, settlement and the changing 
forms of dwellings have but an insignificant place in a human 
geography which takes no account of the freedom of choice 
between the opportunities afforded by the physical environment, 
a freedom which has always been bad by even the most primitive 
communities. 

These American notions are opposed by those of a German geo- 
grapher, Otto Maull, who in the thirties had published a kind of 
manual of human geography. Id this work on Anthropogeography 
there was a remarkable and sigmficant omission of economic geo- 
graphy. There were two important chapters, one on the races of 
man, with amphfied passages oo acclimatisation and diseases 
{Rassengeographte ') ; the other on political geography and parti- 
cularly on the state. Its ideas reflect those of pre-war German 
Geopoliiik, a study of the functions of the state, intended to 
base German imperialism on what were bogus scientific principles 
rather than to set out methods of investigation proper to a true 
science. An enquiry into the nature of states, tlw extent of their 
territory, their possible expansion, their forces of expansion, and 
their destiny, may certainly come within the scope of human 
geography ; but the study of such topics should be analytical, 
since they are clearly relative. The moment they aspire to scien- 
tific dogmatism they cease to fall irithin the scope of human geo- 
graphy. 

In France, human geography has rejected both American material- 
ism and German ideology, ^bert Demaageon, one of the leading 
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French scholars, insisted again and again on the widening of the 
horizons of the field of study and on the exclusion of dogmatism 
from it ; and he emphasised its connexion with history and the 
social sciences rather than with the natural sciences, since these are 
more prone to bow to determinism. He tried to make his students 
familiar with works w hich were most suitable to the topics of human 
geography and would lead them to reflect on its many-sided prob- 
lems. During a course of study he would suggest a discussion of 
the works of a sociologist such as hfaonier, an ethnographer like 
Mauss, an economist like Siegfried, or a medieval historian like 
Marc Bloch. In the same year he would make them examine 
London Life and Labour, the report of an enquiry on London by a 
group of economists, town-planners, and soaoiogists. Only at the 
end of such an approach did Demangeon define the aims and 
methods of human geography, in doing which he referred to the 
teachings of Vtdal de la Blache. His conclusions, set out at the 
beginning of his Probicmes de gdogTaphie humaine, define the geo- 
grapher’s aim and specify the three governing principles of his 
method. 

Human geography cannot be reduced to mere ecology, m spite 
of (he attractiveness of the works of Humboldt and Berghaus, for 
too much of the relation between man and the physical environment 
is outside the competence of the geographer. For example, Demao- 
geon considers that it is not the geographer's business to study the 
races of man, even though certain human races seem to belong to 
a clearly defined domain. Environmental influence does not in 
fact prevail in certain hereditary features whose effect is visible on 
the anaiomy, physiology, and even pathology of some human 
groups. Among these hereditary features which are independent 
of environment the colour of the skin is the most readily noticed, 
but physiologists ha%e demonstrated, notably in connexion with 
malaria, an unequal capacity for resistance in various racial groups ; 
for example, taken all round, the Melanesians and Polj'ncsians 
seem to ^ the least susceptible of men to malaria. Demangeon 
also emphasised that the short stature and flat faces of the Bigudens 
of Pont PAbbd could be explained by the selective strengthening 
of certain features by long evolution away from the main streams 
of migration, and by the persistence of archaic types owing to 
inbreeding as well as by Dralo-Altaic hereditary influence due to 
a very remote migration. U is not the geographer’s business to 
decide the point, for human geography is above all the study of 
human communities in their relation to the environment in so far 
as they are societies and groups working together. 

Human geography should begin iu investigations with com- 
munities and not individuals, because the idea of aggregation is 
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essTOtial in mankmd, Thrtt fields research lie open to the 
geographer : 

1. The study of the human fact, that lising force which makes 
use of natural resources. Its nuinbefs, distribution, and var* 
ieties lie within the scope of demographic geography, which is 
an important branch of huinan geography. 

2. The study of the occupation of the land of human communi- 
ties, from the most modest hamlet to the complex which forms 
the state. 

3. The study of the utilisation of natural resources ; the esploiu- 
tion of Uic major climatic belts of the globe, each with its 
concomitants of cultivated plants and domestic animals ; the 
esploitalion of sea and mountain ; the description of the main 
areas of production and directions of trade 5 all these incor- 
porate in the field of human geography the whole content of 
economic geography. 

^\■hen the aims of hunun geography are understood and its scope 
defined, there is still a need for a definition of its methods and the 
means which it uses. In human geography there exists no con- 
stant force of determinism arising from natural factors. This can- 
not be too often repeated, for the illusion of determinism is 
persistent.’ Causality acts only io an uncertain, local, and tempo- 
rary manner in contradiction to the philosophic notion of it. Owing 
to the untrammeiJed freedom of hb will, man is himself a cause of 
deosne disturbancra in the mechanicai deselopment of physical 
factors as well as in the more subtle control of biological agents. 
It IS unnecessary to repeat that nlands ate not always foredoomed 
to a maritime life, since such a life comes about mainly owing to 
contact with civilisation (though Polynesia may provide examples 
to the contrary). Nor need it be tccalled that the English took to the 
sea only through contacts with Scandinavian, Venetian, and Han- 
seatic traders. In the same way. agriculture it more than a function 
of the quality of the soil, for there ate fertile lands which remain 
unfilled and poor bnds which are intenuvely cultivated. The full 
uve of natural advantages, the response to the suggestions of nature, 
depends essentially on the technical slfll and degree of civilisation 
of the human groups living In the region. D> means of irrigation 
and the sclcnlifie use of fertilisers nun very often masters (he 
productivity of the soil wherever the diRuic and lack of balance in 
the region do not impose absolute (imitafiont. 

On the environment studied by the geographer the most distant 
Ttaetjons from elsewhere converge and are amalgamated by the 
• S« firir cvjmrie, A. f. Minm.'TbeiKionsinrrordeiermiflnni'.Tranv. Imi. 

BnLtrtt't.JSSt.l-Jt 



Chapter 1 

MAN AND THE NATURAL ENVIRONMENT 


In all the natural conditions that help to determine the development 
of human life climate plays a pfcdominant part, for it is the chief 
factor in the formation of the botanical e n vironmen t and it decides 
the vegetable and animal associations. Hence, the main climatic 
belts of the earth form the basic framework within which human 
activity takes place. Although many communities nave moulded 
and mastered nature, they are noneibeiess bound to submit to cer- 
tain of her laws. The more primitive the community and the more 
rudimentary its techniques, the more heavily do these laws weigh on 
them. But in view of the achievements of the great modem industrial 
states, which seem to faugh at physical conditions and completely 
dominate nature by their technical powers, it is right to enquire into 
the price paid for this artificial ascendancy over the environment. 

INFLUENCE OF CUMATIC FACTORS 

The character of the vegetation is strictly dependent on the condi* 
tioas of temperature. Botanists and scientific agriculturalists have 
proved that every plant has a specific zero below which it cannot 
live. There is also an optimum temperature in which the plant 
is at its greatest vigour. For each of the functions of vegetable 
life, whe^er genninatiou, foliation, blossoming, or fructification 
a specific zero and optimum can be observed in the temperature. 

During the last twenty years or so these ideas of limitation have 
probably seemed to lose their strictness. The selection carried out 
by Soviet agriculturalists, together with the process of vcmaUsaiion’, 
has effectively pushed up the polar limit of several cultivated plants 
and brought under cultivation areas hitherto barren. But to achieve 
cultivation in the Arctic the notiual limits of the plants have been 
modified only by the artificial creation of veritable biological 
monsters wluch arc the olf-spring of man's ingenuity and would cer- 
tainly not survive his disappearance. Such achievements merely 
prove that human techniques can in favourable conditions modify 
the limitations Imposed by nature. It should not be concluded that 
this pow cr of mo^fication is rampicte. for in many plants the limit 
of cultivation still coincides with the belts of optimum temperature 
observed by botanists. Thus, the northern limit of the regions in 
which the date palm bears ripe fruit coincides almost exactly with 
the mean annual isotherm for 65* or 66’ F. (19® Q. The essential 
3 
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factor in the limit of the \-me seeim to be the temperature in summer, 
for the grape ripens only in those countries in uhich the mean tan* 
pcrature from April to October exceeds 59° F. (15° C). Similarly, 
it has been calculated that maire ripens at the period of the year 
v>hen the sum of the dally maximuni temperatures, counting only 
those days uith a maximum of 56° F. (13-5* C.) or over, has reached 
4,500° F. Plants are affected by temperature far more than an im a l s 
arc, and, in spite of partial successes, it Vkould still be impossible 
to^y to acchmause a plant in places sphere the temperature reg^e 
is utterly difierent from that of the original ensironmeat. Cultiva- 
tion has been undertaken in the Aietic only uith cereals, fodder, 
roots, and fruit trees «hich ha\e been accustomed to grow in con- 
tinental climates ishere the winters are baxsh or even severe. 

The succession of the seasons regulates the cycle of plant life, anc^ 
consequently, man’s periodical occupations or tnovemenis. Agri- 
cultural work is arranged accordmg to the times of plant growth and 
rest. Seasonal dispbeements of ^epherds to and fro between 
mounts and plain obey the cycle of c^ges in the vegetable cover. 
Even the bernug. cod, and sardiue hsheries are aSccted by the 
rfayohm of the seasons. 

Since temperature U the vital factor in the distribuiioa of plants. 
It IS evident that thsir growth is essentially dependent on the total 
amount of losoLuion during the year; that is, on tbeoumbcc of warm 
days. Hence, botanically speaking Kdppcs’s cold, temperate, and 
hot belts have a precise geographical sigmhcaoce. 

The conditions due to sunli^t and the luminosity of the atmos- 
phere are as imporunt as those due to warmth. Now, the distri- 
bution of Ii^t varies with latitude. The maximum duration of 
sunshine m any one day increases towards ibe Poles, being 14 hours 
34 minutes 10 laL 40°, l5hr.45nim. inlat. 50°, 17hr. 44mJn. in Ut. 
60*. Id lot. 68° 30' it reaches 24 hours in summer. In cold countries 
the acuoo of light hastens growth. For instance, spnng barley 
ripens in 107 days in southern Sweden, but in only £9 day s in Lapland 
ID spue of the far lower temperature, this bemg compensated for by a 
far longer period of insolation. The figures for spring wheat show 
that IS Vat 48‘ 30' is Alsace there ban interval of 145 days between 
sowing and npening. This contrasts with the 114 days at Skiboiien 
HI lai 69° 30’. But the 145 days in Alsace have only 1 ,795 hours of 
daylight against 2,486 hours during the 114 days in Lapland. Thus, 
in polar regions the intcositjr of h^t portly compensates for the 
shortness of the w arm season and explains the rapidity of the v ege ta- 
live process in plants. In the Soviet Union as in the Canadian North 
and Alaska farmers have skilfully taken advantage of this compen- 
sation. 

AU plants need water. For them water is not only a constituent 
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human groups may adapt themselves diflferently to similar environ- 
mrats, but whatever their efforts, they can none of them free them- 
selves wholly from it. The instance of pre-Columbian America, 
taken from a thousand others, may be used to point to the close 
correspondrace between natural regions and modes of life among 
peoples with more or less primitive techniques. On either side of 
me equator there was a symmetricat repetition of types of civihsation 
Closely related to the climatic conditions. In the fiords of Pata- 
goma and British Columbia there were fishing communities; buffalo 
nunten m the prairies and guaoaco hunters m the pampas; maize 
cultivatoK m the tropical and subtropical regions; and cassava 
growers m the equatorial region. 

Taken all rounch the earth's surface presents four types of regions 
man for his activities. These are cold, temperate, warm, and dry. 
iney ^ve existed ever since the present climate has prevailed; that is, 
tjft” i !?. period in man’s history succeeded the 

Palaeolithic Age, from whkh it differed profoundly in climate, mode 
The Pabcolitfalc Age is known to have 
ended at a lime when the ch’mate was cold. It was marked in 
an wtension of the Ice-cap and in the deserts of the Old 
;« wnd'tions of humidity which enabled steppes abounding 
m gMe to spread oyer areas now dry and bare. For mankind this 
SK of the hunting mode of life over 

the Nwhihic Age the face of the earth changed, and the 
air* i resulted m the present conditions of human life was 

fIS ‘^Sjnnmg m Europe. Finds of this age prove that from its 
“me scenery, the same 
“'5' animals, and. with some slight variations, the same 
Among the finds are the bones of our chief 
^mestic animals (ox. sheep, goat. pig. and dog) and the seeds and 
other traces of our principal cultivated plants. 

.t,* ‘u' AS« does not mark the farthest point in 

p t to which research in human geography may bo since it is 
ITmli * distribution and life of the palaeohthic hunters. 

' b«/«ogni8ed that the safest starting point for the 
cornmonity is to be found in the people of 
lion Nr^i the very elements of our civilisa- 

S- ^ T' of .11 the Itchniqoes 

folk I™ J'-'f by ™e,o, of »hich the eountty- 

nni \t-f oil V ^ almost up to our times, though they are 

Sv ° P™'’!.. and back.anl peoples of 

SkSe u ”■ “'■•'bP'nItatioo of animals, pJttetj. 

^ Si If, "“"'"s 'be Ittain inventions of neolilhm mam 
He bn, It yillages. made clearings, mrf organised h,s fteldst and 
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apparently he worshipped the seasons and Mother Earth. Some 
undoubtedly practised human sacrifice to maintain the fertility of 
their fields. 

This soil-based cfvifisation vras not estabbshed everywhere at the 
same time throughout the world. It appeared late in Wgh latitudes, 
in Scandinavia, for instance, where the retreat of the ice-cap was slow 
in taking place. If de Morgan is to be believed, bronze was pro- 
bably known to the Egyptians about ^M>0 B.c., at which time there 
flourished in Picardy the earliest neolithic civilisation, known as the 
Campignian. The Bronze Age did not begin in Sweden, however, 
until the eighteenth or scveniecnth century b.c. Among the peoples 
of eastern Siberia the beginning of the Bronze Age does not go back 
farther than the first year of the Christian era. 

As a rule, progress was slow in other aspects of this civihsalion. 
The use of iron dates only from the fifth or third century b.c. m 
Sweden, whilst Italy had been familiar with it since the twelfth 
century B.c. But once formed and uniformly spread, the civilisation 
moulded in the Neolithic Age has undergone no changes but those 
due to human intelltgeoce, for there have been no further major 
climatic oscillations, and conditions generally have constantly re- 
mained more or less as (hey are today. 

Huntington accepts the occurrence of important climatic varia- 
tions withia historical times. He quotes in proof of them the dis- 
appearance of cities in Asia Minor, like Palmyra, which though 
flourishing at the beginning of the Christian era has left only a few 
ruins in the desert. Other Roman towns, precariously built on the 
fringe of the African desert, probably succumbed to a progressive 
desiccation of (he country, lastly, changes of level in inland seas 
like the Caspian have revealed climatic cycles corresponding to an 
alternation of rainy and dry periods. Huntington even attributes 
the agrarian revolution which took pbee in Italy about 200 b.c. to a 
decrease in rainfall, with the result that the yield of com was less, 
the peasants were so impoverished as to be forced to sell their 
holdings, the system of large farms (/atf/und/a) was started, and there 
was an exodus of peasants to the towns. He carries his paradox to 
the point of connecting the changes in climate with important 
historical events like the revolt of the slaves, the agrarian troubles 
at the time of the Gracchi, and the barbarian invasion, which 
according to him were all provoked by the desiccation of pasture 
lands in Asia and the consequent migration of the starving people 
towards less arid lands. None of these conclusions stand examina- 
tion of the facts. Diggings in Palmyra, for instance, have shown 
that the growth of the city as a great trade-route town, together with 
the multiplication of cisterns and foggaras, was the cause of the 
fertility of the surrounding district. It was to Palmyra that in the 
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days of Rome the district osAcd thecAlsicncc or\ilLip« set in well- 
watered fields and pardent as htII at the use of the pastures in the 
nearby mounlains. The destruction of the city by Aurelian, and no 
hy^thetical chanpe of ebmate, ssat alone responsible for the 
aMndonment of the hydraulic installations and. consequently, for 
the desiccation of the district. Today, the climate of Palmyra is no 
dner than m the third century of our era. The /e'lahin sow and reap 
com m the beds of the v, adis and on the mountain slopes. They are 
more afraid of the pasugc of Dedawin sheep than of the lacl. of 
water. Rational planning carried out with capital .nccumulatcd at 
I almyra from the carasan iraflic had lueceetJcsJ in bringing cultisa- 
lion and fruitfulness to a region in sshich agricultural possibilities 
we latent and which could still nourish again today. Contrary to 
Huntington s mcw^ the desert has not advanced into the Palmyra 
disifKlduring the last nseceniuries: the truth is that in the hundred 
yean between the Anlonines and Aurelian there esislcd a human 
«iety sufficiently knowledgeable and with the means to transform 
lhc°fall of Uie'df " inhabited before and depopulated aHer 

Although it may ^ granted that periodic variations in csisting 
cliMtic conditions, during which long seejuenen ofdry years are in 
^ experienced in regions of climatic cslremes. these are really only 
e^hc epis^es of shon duration. There is no proof that within 
P«""anent. iiwreasing s-ariations have occurred in 
c« ' ‘ w *•’« giobc. At most can it be aoepted, as 

ti^. de Marionnc suggests, that certain local modifications in the 
or^nic cnsironment or superfida! physical phenomena within the 
border regions of the polar and wann climates, are debyed sequels of 
1^- ■ewntpanied the end of the last 
age “"l•0” thcwhole, there Isnocvidencc for thinking that our 
Climate with its four basic aspects. dtfTco from the one that presailed 
at the dawn of the Neolithic Age 


THE MAPS AVniKOrOCtOCRAPHICAL RCCIONS 

Jones the nature of the climate, 
nnt r-,xn„r general conditions which may or may 

formation of human communities and the dcselop- 
wiTh Inn(* tvitie^ As a rule, cold countries comprise regions 
at leJir.h,^r *■ "k”" ^”'P«ra««nr$ below 32’ F. (0“ C) for 

months m the year and a mean above SO* F. (10’ C) 

Amenra or the Soviet Union, and they extend northwards from 
‘h'y do not really begin south ofbt. 60*. 
The increasing seventy of winter northwards in these bnd areas 
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makes it necessary to distinguish between polar lands and the 
countries more rightly called cold. 

Whether the climate is oceanic, as in Norway, or continental, as in 
Canada or Siberia, cold regions enjoy summers that are at times 
fairly warm and last, depending on latitude and geographical 
situation, between two and four months, thus permitting the growth 
of forest and the practice of agriculture. Here stretches the great 
forest of conifers and birch, almost encircling the earth, a forest that 
is still intact in the la}ga of Siberia. Thanks to the abundance of 
berries and nuts, it is the home of large numbers of land animals that 
retire into holes in winter. Besides these, there are squirrels and 
martens as well as many wolves, bears, and various species of deer. 
Owing to the shortness of the vegetative period, agnculiurcis possible 
in only a few sheltered spots and at ihecos t of much effort. Further- 
more, in this forest region the soil, which is termed podzol in the 
Soviet Union, is of slight fertility. In the long, damp » inters of (he 
climate the soil has been leached and drained of all its mineral 
elements. Added to this, not far below the surface there have 
formed impermeable layers rather like hard-pan (alios), and this 
makes the mediocre conditions far worse. These factors all limit 
the chances of agriculture and stock-rearing, but on the other hand, 
the existence of the vast forest makes the country a hunting ground 
for fur-bearing animals and a source of forest products. Hence the 
forests of the North are the world’s chief source of timber and the 
greatest producers of cellulose and wood pulp for the world market. 

Polar lands are marked by very long wmters and wry short 
summers. The temperature rises a^ve 32® F. (0° C.) for hardly as 
long as two months in the year. In Spiubergen, for instance, the 
mean for February is -7-3"F., that for July 37* F. (3® C.). At 
Verkhoyansk the January mean is — 55®F. and the July mean 
60® F. (16° C.). At Danmarkshaven in Greenland in lat. 76° 46' N. 
the mean for February is - 18® F. (-28* C.) and for July 40° F. (4° C). 
In these latitudes all life is dominated by the fact that the soil remains 
permanently frozen, oden to a great depth, so that the only vegeta- 
tion possible is tundra, consisting of mosses in the swampy areas and 
of lichens in the drier parts. Trees, of which the dwarf birch is 
typical, arc rare, small, and shrub-liVe, and there is no wood for 
man's uses; hence the economic importance of driftwood brought 
down by the Siberian rivxrs during the break-up of the ice and 
scattered by the currents along the shores of the Arctic Sea. 

The animals living on the tundra are herbivorous mammals like 
the reindeer and musfc-ov, rodents, and carnivores like the glutton, 
Arctic fox, wolf, and sable, which prey on the rodents. Ice-capped 
lands, including most of Greenland, afford little space for herbivores 
and carnivores, and animals like the polar bear, seal, walrus, and 
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penguin Ii« in the sea, the mammals having their skin lined with a 
thick layer of blubber which serves both as a protection from cold 
and a reserve of oonrishmeot. In printer reindeer have thick coats 
of long hair. They migrate according to season from one feeding 
ground to the next. The caribou is a forest animal, but Other spenes 
of reindeer mos’e regularly to and fro between the Arctic coast Md 
the edge of the forest. In summer they range along the shor« which 
are then carpeted with lichen, and they cross in herds from isl^d to 
island. In winter they often collect in huge numbers, pressing so 
closely together that the condensation of their breath in the still, 
cold air forms a bank of fog that conceals them from their pursuers. 
Life is difficult and almost impossible for man, unless he can make 
a small shelter to protect himselffrom the cold air. The outposts of 
civfljsation— meteorological stations or strategic bases in both the 
American and Asiatic Arctic — in which a handful of men live cannot 
be regarded as adapted to the polar environment, since they arc 
maintained by a steLly supply of specially prepared food and by a 
scientifically devised ooffit together »Tth a large slock of fuel and 
power from other regions. Existence in a country without a know* 
ledge ofita difficulties and detailed resources is not adaptation. Life 
cannot really be supported by agriculture in the polar regions. 
SiA« the vegetable kingdom provides no food, nan must livt on 
meat and fat alone. He depe^ wholly on bunting or in some plaM 
on certain species of reindeer which be has domesticated, which 
furnish him with food, clothes, and fuel, and whose migrations he is 
bound to follow. Human life is a constant struggle leaving little 
time for the satisfaction of the higher needs and for progress to- 
wards the refinements of d^nUsalion. 

Temperate regions are peculiar in having a climate with four 
seasons. These are due to differences in temperature, which inter- 
pose two intennedbte seasons, spring and aulumn, between the two 
basic seasons of winter and summer. Owing to these transitional 
seasons, there are no sudden changes from warmth to cold and vice 
versa, as there are in cold regions. This explains the lengthening of 
the vegetative period, which makes possible the ripening of fruit and 
grain. Nor are there sharp contrasts between wet and dry seasons, 
as there are m hot countries, for the rainfall is distribnted more or 
less evenly through the months. The yearly occurrence of a winter, 
which though short prevents man from sowing or harvesting and 
forces him to Ine all the year round on ihe yield of the summer 
hanest, inculcates forethought and thrift as chief among the vital 
duties of dvihscd society. 

The temperate regions are far kst extensive than the cold, warm, 
or dry regions. On the continent of Eurasia they occupy central and 
western Europe and, at the apposite end of the contmenl, northern 
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China. In America they include the eastern United States, most 
of the Mississippi valley, and Brhtsh Columbia. In the southern 
hemisphere their area is small and restricted to the southeast of 
Australia, all of New Zealand, and the country around the Riser 
Plate, together with a fewmountain-ringed islands in southern Chile. 
In the southern hemisphere the climate is marked by greater uni- 
formity and less clear-cut seasons than in the northern hemisphere, 
whose vast populations are mmnly of the white race and have out- 
stripped the peoples of other regions tn reaching a high degree of 
technical civilisation. 

What natural conditions has the climate of the temperate regions 
afforded for human settlement? Mountains apart, two vegetation- 
types are found: forest, consisting mainly of broad-leaved trees, and 
steppe, which is now chiefly grassland, but originally had more trees 
than are on it today. Forest used to prevail wherever rain fell at all 
seasons ; that is, in districts farthest north or nearest the sea. Steppe 
prevailed m inland districts where conditions were less favourable to 
the growth of trees; that is, where the summers were drier and the 
winters colder. Such conditions existed in the treeless parts of 
Huns^'ty. around the lower Danube, io southern Russia, northern 
China, and the prairies of North America. 

Broad-leaved forest and steppe afforded space whose soil could be 
used where cultivated plants and domestk animals existed. In the 
forest areas in these latitudes ‘grey soil’ has developed in milder 
and fairly damp climate in the shade of broad-leaved trees. It is a 
moderately strong retainer of humus, with plenty of acid organic 
matter, fairly well exposed to evaporation in summer, of fine texture, 
and free from hard-pan. It may also be yellow, sandy on the sur- 
face, fairly rich too m organic mailer, and mixed with a more or less 
brown clay. In the steppe regions the presence of rich herbaceous 
vegetation together with the absence of trees has permitted the for- 
mation of another kind of soil known in southern Russia as cherries- 
zloui. It covers a region whose annual rarnfall is scarcely more than 
8 to 19 inches. The lower layers arc of silt covered with a tluck 
mantle of humus resulting from the secubr decomposition of vege- 
table matter and having a mean thickness of 40 inches. This soil is 
black, includes in its composition calcareous or mineral concretions, 
and Im proved of great fertility on being tilled. 

It is characteristic of temperate bnds that in neither climate nor 
>-egetation do they place any insurmountable obstacle in the way of 
human settlement and that plants and animals associated with the 
earliest human communities grow readily in them. It seems that 
most of these plants and animals come from the steppe a/lcr first 
finding a fooling in those oulposts of the steppe, the forest glades. 
They then invaded the forest area after man had remosed the trees. 
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On the fertile soil of the former forest grasses like svheat, oats, and 
r>e have found it easy to grow in the favourable climate, in whose 
long vegetative periods they have tiote to ripen. The cereals were 
jomed by plants which flourished originally as weeds of the field 
before being selected and cultivated by man. Such was the case with 
fla.T, the oldest textile fibre. Wheat is typical of the plants that man 
has adapted and cultivated to meet his n^s. After infiltrating with 
the help of irrigation into countries with a low rainfall, it has passed 
through the adjacent temperate regions, where improved methods 
of brei^ng have enabled it to penetrate into the cold regions beyond. 
Its yield and food value have caused it to be regarded everywhere as 
the basis of the diet. 

In hot lands the divisions of the year are governed not by tem- 
perature, but by rainfall. There is neither vrinier nor summer in 
them, and the aimual range of temperature is small. On the other 
hand, there arc visually clearly maiVcd wet and dry seasons. Euro- 
peans who live in the tropics call the wet season ‘winter’, but that 
is because it keeps them indoors, just as winter does in cold countnes. 
It makes the bush impossible for trav'cl and closes the highways coo* 
strncted at great cost by govemmcols. Tbe dry season, which in 
general b pleasant for Europeans and allows easy movement about 
the country, owes its name of ‘summer’ merely to the activity which 
It permits in cultivation and transport. 

Hot countnes cover an immense area of the globe, ocespying a 
good third of the continents, especially in the Amazon l^in in 
South America, the Congo basin in Africa, and in India, Indo- 
china, sonlhem China, and the East Indies in Asia. The regions 
with almost continuous rain most be distinguished from those with 
periodic rams. The former correspond more or less to the equatorial 
belt, which is marked by short, heavy showers, a damp, exhausting 
climate, pennanencly high temperature, a small annual range, and 
great diurnal hca^ which has given rise lo the saying that night is the 
winter of the tropics. Thb type of climate prevails in the basin of the 
Congo and around the lower Niger, where the temperature seldom 
falls below 68’ F. (20’ C) and where the annual range scarcely ex- 
ceeds 3 6® F. (2’ C,), but where four days out of seven are rainy. 
In the basin of the Amazon 245 days of rain and a temperature range 
of Jess than 3-5® F. (2* C.) have been recorded at Pari. 

In regions with periodic rains there is a sharp difference between 
thewet and dry seasons. The latter lasts nine months at St Louis in 
Mall, three months at Libreville, six months at Majunea, four months 
at Caracas, five months at Vera Cruz in Mexico; seven months at 
Bombay, five months in Madras, four months at Hanoi, and three 
months at Saigon; whilst at Shanghai only the month of December 
IS really dry. 
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These two types of hot climate are reflected in the character of the 
vegetation and, consequently, in the conditions they afford to human 
life. In the equatorial belt the climate favours long-lived plants, like 
trees, and plants with slow vegetation, like those that put out leaves 
and fruit only every eighteen or twenty months. Hence, in the 
W'ettest regions there is a grotvth of perennial vegetation, chiefly 
dense rain forest. The vegetation is so luxuriant, so tangled, that 
man can neither penetrate it nor clear it away. Even when he has 
succeeded in clearing a comer of the forest, trees tend to cover lost 
ground again. In this region the forest is far more hostile to man 
than in the temperate lands. It often forms an invincible obstacle. 
Even the plantations of heceas in Malaya. Sumatra, Amazonia or on 
the coast of Liberia are but outposts of a powerful civilisation which 
keeps Its hold over its conquests at great expense. Animal life is 
scarce in the forest, except on the tops of the trees and on the edges 
of the mass of vegetation, where it is plmliful. The rivers contain a 
proliferating fauna, in which even the small fry are apt to be danger- 
ous. Mammals and birds are so few that the pygmies of the Congo 
have to travel far to find game. 

The regions with a long dry season cover large, more or less open 
spaces. In one place ihey are savannas, that is, vast areas of tall 
grass dotted here and there with lone trees: in other places they are 
scrub With widely spaced little trees; in others, again, they are park- 
land with open forest in which large gbdes occur here and there. 
These grasslands still support the greatest reserves of game in the 
world in the shape of herds of herbivores which can move about 
easily in the grass. Nowhere else is animal life more plentiful. It 
includes antelopes, buffaloes, rhinoceroses, zebus, elephants, and 
zebras, not to mention the lions, tigers, panthers, wolves, jackals, 
hysnas, etc., which hunt and eat them. They are alt swift-footed 
animals, but cannot penetrate into the depths of the forest. 

The same contrast is seen once again in the opportunities which 
each of these regions offers to man. In the equatorial bell the forest 
is a repellent environment in which man can gain ground only wilh 
difficulty and but for a short time. Much of the soil is bteritic and 
has almost wholly lost its lime, potash, and magnesia, keeping only 
its aluminium and iron. Hence, its yields are mainly forest products. 

1( is thought too that the rain forest has been the principal factor in 
the development of lateritic soil. When the land fus been cleared of 
trees and cultivated, it produces only roots and tubers, which arc 
easily planted, grow quickly, and demand more from the atmosphere 
than ftom the soil. A few trees, like the banana, coconut, and some 
varieties of palm yield fruit in plenty almost without any form of 
cultivation. In these regions man is dominated by nature, but 
supplied with his primitive needs; so he remains improvident and 
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restricted to a vegetable diet, «1uch is poor in nitrogenous matter 
and food value. 

On the other hand, the pa/l pl3>'cd by the dry season is vital in 
regions with a periodic rainfall, for it has Jed to the development of a 
form of agriculture based on the cultivation of food plants like rice 
and rrullet. It calls for regular work and forethought, and sometimes 
it has led to tughly advanced agricultural cmltsations like those in 
the monsoon region of Asia. But even in this kind of civilisation the 
diet is essentially baaed on grain, whids is rich in starch but poor in 
nitrogenous matter. This leads to a search for nitrogen, often with 
great ingenuity, in fish-rearing, fishing, or the growing of special 
crops. 

Dry regions are found in every latitude, in the warm belt as well 
as in the temperate zone. Apart from the areas that have scarcely 
any rain in the course of the year, it can be said that the dry regions 
are essentially those in which the season of warmth is the dry season. 
Maps showing aridity are often valuable for marking the boundaries 
of dry regions, for the simple reason that they establish a local con- 
nexion between the temperature, on which depends the plant’s need 
for water, and the amount of rain which heaven sends at the same 
time. In this way it will be seen that in the three summer months 
there is only a tiny fraction of the annual predpitation. This frac- 
tion IS only 13 percent at Marseille. 9 per cent in Athens, 3 percent 
in Algiers, 2 per cent at Teheran. 4 per cent at Perth in Western 
Austtalia, 3 per cent at Ltma, and 3 cent at Santiago de Chile. 
At Jerusalem and Cairo the rainfall recorded during the three sum- 
mer months is nil. 

Tlus unfavourable type of ramfatl is due to many causes*, for 
instance, distance from the sea or siiualion in a high pressure belt 
under a stagnating mass of dry air. In any case the amount of pre- 
cipitation is not enough to ensure the grow th of plants and, conse- 
((uently, the settlement of human commuciiies engaged in normal 
forms of agriculture. Three belts differing greatly in vegetation and 
rainfall regime suffer from this unfavourable cliniate. They are the 
Mediterranean coast lands, the steppe bell, and the desert belt. 

In the middle latitudes between lat. 30’ N. and lat. 45° N. there 
stretches, mamly on the continent of Africa, a long narrow region 
which includes the Mediterranean coast lands. Owing to the high 
pressure system wl^h centres round the Azores, it has a period of 
summer drought lasting for several months. This diy penod is the 
controlling factor m the type of vegetation. To it are due the 
charaaenstic features of trees and shrubs bVe the olive, vine, and fig, 
whose long roots draw mcHsture from deep down below the surface. 
Sugar and oil become concentrated in their fruit in summer, at 
widch time nearly all the annual plants die. Thus, the elunate is 
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reflected in the arrangement of food crops. To this type of region 
belong not only the European Mediterranean, but also southern 
California and the southwest of the Cape of Good Hope Province 
and of Australia. 

Around the dry regions that occupy nearly ail the continental 
interiors there runs a semi-desert fringe which does not lend itself 
to tree growth, but is covered with a huge carpet of temporary grass. 
It begins in south Russia and continues across central Asia to 
Mongolia, where it bears the significant name of ‘land of grasses’. 
It is found also in Africa on the outskirts of the Sahara and all over 
the Kalahari. In the Americas U covers much of western United 
States and western Argenl'ma. 

This belt of steppes turns green periodically. It is a frontier be- 
tween the desert on the one hand and the open areas of the temperate 
lands on the other, and it is the habitat of herbivorous mammals, 
among which are the horse, gaaelle, and antelope in the Old World 
and the bison in North America. On the steppes these animals range 
in ATist herds from one feeding-ground to the next according to 
season. Pastoral life still exists in many of these steppe lands, and 
flocks continue to be the chief form of wealth and the mainstay of 
life. As the steppes become gradually drier, they change little by 
little into desert. In the temperate belt there are deserts like the 
Great Basin of the United States, the Atacama in South America, 
and those stretching from Mesopotamia to Manchuria. In the warm 
belt there are deserts like the ^hara. the Namib, and the interior of 
Australia. These are areas in wluch drought is at times complete. 
They have very hot summers and are sometimes the hottest places on 
earth. Their great range of temperature, diurnal and seasonal, and 
the enormous rate of evaporation explain the extreme poverty of 
plant life and, consequently the impossibility of any human settle- 
ment, except where a spring occurs. 

These dry lands all present common characteristics which may be 
profitably studied and related to the needs of human communities. 
First, their treeless nature has made them suitable areas for the early 
development of civilisation. There are no forests and no swamps to 
be got rid of, and there are wide open spaces for movement. Adap- 
tation to drought has placed at man's disposal a w-hole world of 
plants with peculiar aerial and underground parts, which makes them 
grow quickly even in a dry climate. Thus, wc have the grasses that 
carpet the steppes and the shrubs and scrub that live in the Mediter- 
ranean and in the desert. Secondly, the soil is especially fertile in dry 
lands, for (he low rainfall does not leach it and remove its mineral 
elements. If water is gUen to these apparently dead lands and the 
sand cleared from their surface, pbni life can spring up in plenty. 
Such a miracle is performed irrigation, that icchique of hi^ 
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civilisations, Vituch is woodfitfully effective, but delicate to handle, 
for when it is badly managed it may ruin naturally rich soils after 
having temporarily fertilised them. 


PHYSIOGRAPHIC FACTORS 

Although climate carves out on the surface of the earth the main 
regions in which are included the basic types of human life, it should 
be recognised that within each climatic belt physical factors cause 
differentiation and tend to produce variations which many a time 
have been taken advantage of by man in so far as he has been in- 
telligent enough to detect them or, having detected them, to have 
been able to make use of them. 

The soil, that mantle of superficial matter which covers the solid 
rock below, is a basic element In the differentiation and evolution of 
modes of life, but man has only gradually understood its structure 
and properties. There arc two kinds of soil : those formed in siiu by 
autogenous decompositloo, and those which have been transported 
from elsewhere. 

Autogenous residual soil derives its character from the parent 
rock and the changes it has undergone; but, other things beingequal, 
it is sandy and poor and quickly leached when derived from granite. 
When its parent rock is basaltic lava or limestone, it is physically 
clayey and heavy, but fairly rich in the elements of fertility. In hot 
countries latente forms from all kinds of parent rock and is eveiy- 
whete the cause of the povertjr of much of the soil, owing to its in- 
ability to fix the colloidal solutions of mineral salts and to encourage 
the work of bacteria. There is still much discussion about the nature 
and classification of laterite. It is certain, however, that this kind of 
formation, whether in the form of true laterite or of more or less 
lateritised soil, covers nearly a quarter of the continents. 

Sod laid down by running water, ice, or wind and soil which has 
been formed by the action of frost and moved by soliOuction to- 
wards lower ground, are often composed of a mixture of rock- 
waste. They arc generally richer and better than residua! soil. 
Apart from alluvial fans and deposits on flood plains, the kinds of 
transported soil which have played the greatest part in the history of 
human settlement are loam and glacial drift, both of which contain 
an equal proportion of sand and clay. In the American State of 
Wisconsin it has been possible to compare the yield from drift soil 
with that from the drifiless area without a covering of glacial de- 
posits On drift soil the yield of maize is 17 percent higher, that of 
rye 14 per cent, and that of potatoes 30 per cent. The alluvial soil 
areas on the deltas in India and Indo-China are centres of prosperous 
cultisation, and the same is true of the Nile valley. 
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On the whole the area which can be used by man varies greatly 
according to the nature of the soil. An approximate estimate has 
been made of the proportion of the world’s soil that is fit for cultiva- 
tion at the present day. In Europe it is 50 per cent of the land sur- 
face, in South America 25 per cent, in Asia 25 per cent, in North 
America and Africa each 20 per cent, and in Australia 10 per cent. 
But this estimate is provisional, and the proportions can certainly be 
raisnl, for good soil still remains lo be discovered and used on the 
steppes and m the forests of the various continents. Besides, modem 
scientific agriculture is learning how to modify the physico-chemical 
structure of the soil and to impart a degree of fertility where sterility 
or exhaustion is reported. It is none the less true also that at the 
present day a great deal of soil is being destroyed through erosion 
which has become active owing lo human imprudence. In the 
United States vast areas of soil have been ruined by extensive culti- 
vation and crazy exploitation. In Brazil the fazendas have ex- 
hausted immense areas by coffee-planting and have reduced them to 
sterility. In Africa bush fires hasten the formation of lateeite and 
so cause complete sterility. Today it is clear to both geographers 
and scientific agriculturalists that the destruction of good soil in 
many areas constitutes one of the most serious and irremediable 
evils in our present state of knowledge, since it strikes at the com- 
mon, fundamental heritage of mankind. The degradation of the 
soil has frequently been blamed for the disappearance of flourishing 
civilisations like that of (he Mayu in Central America and possibly 
like more than one Indo-Malay civilisation in the Far East. Hence, 
pedological problems have special importance in human geography. 

Mountains form special regions whose particular climates modify 
the conditions of plant and human life. Similar modes of life are 
practised on mountain masses situated far from each other and in- 
habited by peoples with no racial connexion. In fact, mountains 
constitute environments in which the influence of relief and climate 
acts with a force unusual in such rcbtivciy small areas, and they 
therefore direct human reactions more insistently. 

In Western Europe the temperature has been found to fall I® F. 
{0-5“C) for every 335 feet of ascent. Hence, zones of vegetation rise 
one above the other up the mountain sides. The lowest zone, which 
is an extension of the lowbnd at (he foot of the slopes ends between 
2,600 and 3,000 feet above the sea. In central Swjizerbnd barley 
cultivation stops above the 2,600 foot contour. Above these heights 
begin the mountain bells. First, half-way up the slope where 
precipitation is greatest there is a forest belt which ends at various 
heights according to the degree of exposure. The upper limit is at 
5,260 feet in the Pre-Alps in Dauphiii6, 7,000 feet in the High Alps 
in Tarenlaisc, 4,000 feel in the Vosges, and 7400 feet in the eastern 
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Pyrenees, The forest belt is succeeded by ‘aipine’ pasture, where 
conditions are dry and cold, but sunny. The ground is covered with 
lufis of grass and in spring is brightly coloured with flowers. On 
this zone are the upland summer pastures which are used by flocks 
and herds brought up from the lowland below. Lastly, right on top 
there is eternal snow, whose lower Imdt, that is, the mean height 
above which the snow does not melt, vanes from mountain range to 
mountain range. This snowline is at a height of 9,000 feet on the 
northern slopes of the Pyrenees and at 9,800 feet on Mont Elanc- 
Thus, by climbing mountains in Europe one sees the same belts of 
scenery at appropriate heights as arc seen in a journey to the polar 
regions. In each bell there are special conditions of life for plants 
and man. It should be added that in the lowest belt there are 
diiSculiies inherent in upland cultivation, such as the washing of 
loose soil downhill, frequent outcrops of rock which must be 
cleared away, and absence of level ground leading to terrace con- 
struction. Hence, the natural environment on a mountain range 
demands special modes of life. 

Islands may be regarded as little regions held as in a matrix and 
remarkable for the unifonsity of their satuml conditions. Isolatioo 
has caused survivals of endetroc, archaic forms of lift. Up to tlw 
arrival of Europeans in Australia the native mammab had kept their 
Mesozoic character with their marsupbls and omiihorhynchi. In 
New Zealand masnmaU are represented in the native fauna only by 
one species of rat and one species of bat. Out of the twenty-six 
species of land birds described by Darwin in ibe Caldpagos blands 
all but one are peculiar to these islands. Owing to their restricted 
size islands are unfavourable to the development of certain spedes. 
as IS illustrated by the size of Shetland ponies. Isolation on islands 
induces differentiations which have been recorded by historians and 
scientific observers. For instance, there is the survival of French in 
the Channel Islands, the continued use in Sardinia of the Roman 
wooden plough and in Ireland of ancient instruments, and the 
backward state of the Caroline islanders, who are still almost in the 
Slone age. On the other band, islands afford refuge for hard- 
pressed peoples and incidentally become veritable melting-pots in 
which the most incongruous specimens of humanity are amalga- 
mated to form united little communities. The best example of such 
melting-pots at the present time is Tristan da Cunha, a tiny islet in 
the South Atlantic, where s handful of people, 200 strong, have 
succeeded in creating a peculiar set of local traditions which quickly 
assimilate new comers. Islands oflen shelter the last traces of dying 
cwflisatioRs. Tot instance. Anglesey was the refuge of the druids 
who fled from the Romans. Formosa had been a refuge for the 
Mmg d>Tiasiy during the political troubles of the seventeenth century 
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before becoming the final bastion of Chinese nationalism against 
Communism. Ceylon became a refuge for Buddhists driven out of 
India 

Being the home of peoples safely protected by the sea, islands 
afford to human communities peace and an opportunity to prosper 
through the exploitation of the resources of the land as well as those 
of the sea. Thus, it is stated that in many Pacific islands an advanced 
type of agriculture is necessarily practised to supply food for the 
inhabitants. Such is the case in Tonga and Samoa, and it was true of 
Fiji even before the development of sugar plantation and the intro- 
duction of Indian labour. 

The sea. which surrounds all the continents and penetrates deeply 
into them, forms another natural environment. It is wild and 
difficult to cope with, but gives rise to pecuhar modes of life. It 
represents a storehouse of food from which man has drawn supplies 
since early times, and it is also a highway which he learnt to use in the 
dim past. There was coastwise traffic in the iCgean as early as the 
third millenium b c., and the knowledge of many inventions during 
the Stone and Bronze Ages was spread to other shorts, starting from 
the /Egean and reaching as far as Britain. The epic voyage of the 
argonauts and the travels of Odysseus are proofs of very ancient sea 
enterprises. They were doubtless the forbears of these strings of 
boats which have ploughed the seas of the Levant right up to our own 
times. Along the eoasts of tidal seas the beaches which arc uncovered 
at the ebb form a huge stretch of aquatic life that has been exploited 
by (he coastal folk since primitive times. In the ocean, in the North 
Sea, in the waters around Japan, and on the Newfoundland Banks 
there are fishing grounds that have fed men for centuries. Conse- 
quently, (he exploitation of (he sea has given rise to occupations that 
reflect peculiar natural conditions which arc found on coasts. 

Wheiher these natural conditions stem from climate or landforms, 
they all exert constant influence on man’s life, leaving a deep and 
often indelible impression. They introduce into modes of life a 
rigidity that is astonishing at times when one calcubtes the chances 
of instability and change demanded by human intelligence. It is 
often true that owing to this social structure, communities have made 
rigid and lasting the suggestions of the environment, by rendering 
impossible changes that the environment would not have resisted. 
Probably some environments have fostered in human communities 
which have chosen to live hi them an inertia and indolence so strong 
that, despite the contacts of avilisation and intercourse with other 
peoples, they have perpetuated a rigid form of structure and material 
civilisation. But the speed with which during the Iasi few decades 
communities that had remained very primitive and ossified in their 
environment have been able to progress show-s that these adaptations 
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are never indeilructifele and that the en«ronment has not been alone 

responsible for their conditions or their rigidity. 

Nevertheless, the natural environment helps to inaintain betviwa 
different groups of mankind fundamental differences sihich are 
observed by human geography, and which show up the contrast 
between hunters on the one hand and pastoralists on the other, or 
between wheat growers and rkc cultivators. Even in the political 
structure of modem states, and especially in those newly formed, 
which are only slightly urbanised arsd have far more primitive tech- 
niques than European or North American peoples, the traditional 
opposition between the /eZ/uA who tills the soil and the nomadic 
herdsman is clearly manifest. In the world of today these funda- 
mental contrasts have lost none of their force. To be convinced of 
this one need only think of a comparison between the Chinese 
peasant, the African cultivator, the European farmer, and his 
counterpart in the New World. 



Chapter 2 

MAN AND CIVILISATION 


Whilst plants and animals are relatively passive in their relations 
with the natural environment, man is an active agent. Hence, it is 
useless to try to base the whole of human geography on the influence 
of natural environments. Man comes into the world more helpless 
than all other animals. Weaker in body, slower in being able to 
walk, less agile, and with less efficient senses, he is nevertheless their 
superior omng to his intelligence, by means of which he has been 
able to gain control over nature, and by his own ingenuity to ensure 
his means of subsistence. For instance, be has ceased to use his 
bare hands as weapons and has produced mechanical devices and 
tools that have increased bis power. Similarly, his faculty of speech 
has enabled him to concert action with his fellows and consciously 
to adapt his life to fit natural conditions. Again, his forethought 
has gradually led him to make plans for the future. Generally 
speaking, man has been able to get out of nature by his own efforts 
more than she would have given him of her own accord. He has 
been able to modify his surroundings to suit Ids own plans and 
interests. The search for means to master nature constitutes 
civilisation in the true sense. Whilst animal life is wholly subject to 
the conditions of the natural environment and is incapable of 
modifying them, man's peculiarity lies in his ability to react to the 
conditions, to control them and adapt them to his needs. The 
standard of civilisation is measured by man's power to control 
nature. Hence, man has become a peculiarly powerful agent, a 
source of creative energy, in the conditions in which he lives. For 
a full understanding of man’s various modes of life and customs 
the mind must grasp everything that human intelligence can invent 
to increase mankind's means of existence and determination to 
survive; his tools, modifications of plants, domestication of animals 
preservation of experience by means of language and writing. a.W 
his organisation of individuals into communities, large or small ** 
The power of man’s mind seems to have increased cspeciafiy j- 
certain periods of ferment. During the whole Palaeolithic ag» li- 
first steps forward in civilisation were very slow. At that tine Vv 
had only very simple modes of life based on hunting, fivhinz. iv* 
collecting; but with the Neolithic Age progress was'spni^ * 
When wc realise them, we arc amazed at the immense cha-.Tcve**- 
duced by neolithic man into human life by the host ofinv^x-'.^ 
lasting usefulness due to him. These compare more 
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thic Age, when stone (usually flint) was merely split or cut, and arti- 
facts at first roughly shaped thou^ later delicately dressed with the 
help of chisels also cut from flint. The second stage was the Neoli- 
thic, during which the stone was worked on polishers of hard rock 
and the artifacts were delicately shaped. 

During the Palaeolithic Age Chellean man's only tool was the 
hand-axe, sometimes called a knuckle-duster, which was shaped by 
splintering. Acheulcan man used the same kind of axe, though it 
was smaller, less rough, sharper, and with a better edge. He also 
had in his tool chest dressed splinters which he used as awls and 
scrapers, possibly for the purpose of removing from pelts all bits of 
flesh and fat which might putrefy. Mousierian man greatly im- 
proved his set of tools by adding more awls, cutting edges, and 
scrapers which he made from broad splinters knocked off from flint 
nodules. But with Aurignacian, Solutrean, and Magdalenian man, 
who lived in the Reindeer age, there arose in the Slone Age with the 
appearance of reindeer hunters a cinlisation so remarkable as to be 
regarded as the beginning of a new period, the Upper Pabeolithic.. 
To flint were added other hard materials, Lke reindeer horn, bone,' 
and ivory, out of which were made weapons and tools from the 
pickaxe for digging flints from alluvium to fine needles for sewing 
pelts with tendons and dried sinews. The purpose of these new 
objects IS clearly something more than mere use, for they display a 
sense of artistry which makes them bttle works of art that m some 
cases are expressive and living. 'In archaeology the appearance of 
these first works of art’, writes D&helette, ‘is as it ivere the first 
smile of the infant man.’ 

This outburst of delicate, artistic modelling and carving is sought 
in vain in the Neolithic Agr. Possibly in the Reindeer age when 
game seems to have been plentiful, man had leisure and happy, 
carefree hours favourable to a flowing expression of artistic feeling. 
Perhaps the hardworking man of the NeoLthic Age, who was en- 
gaged m the rude labour of digging the soil and was possibly strained 
at times by agricultural routine, did not have the same amount of 
leisure. This would be but an early example of the fact many a time 
noticed in the course of later centuries, that man often pays for 
added security with the loss of some of his freedom and for progress 
in wellbeing with a reduction of Ws periods of leisure. It has been 
shown (by D. Faucher) that the great revolution in the countryside 
due to the spread of the practice of weeding crops had brought in 
greater wealth, but also caused a strain on the workers and an over- 
loading of the calendar. In fact, neolithic art took refuge in tombs, 
to build which man learnt to collect and balance enormous blocks of 
Slone. Craftsmanship and utilitarian work gained all that was lost 
by artistic achievement. Stoae-euwers acquired such skill that their 
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solid material seemed to become plastic in their hands, and from it 
they made sharp daggers, tirty arrowheads with row s of barbs, Vni ves, 
awls, and saws. Their polishing-stone enabled them to n.xes an 
edge unequalled before, to shape bandy tomahawks, to turn out 
special tools, chiseb or gouges forcarving bone. It is not surprismg 
that these skilful craftsmen, who canied their inherited techniques 
to the peak of perfection, should themselves have ins ented the new 
operations of weaving, ceramics, and plant and animal seI«tion, all 
of which tended to increase and improve the means of existence. 

Many scholars see in the invention of fire man’s first step towards 
civilisation, but the invention occurred so early that no one knows 
when man learnt to produce fire at will and to keep it going- Though 
primitive peoples far removed from each other use the same raethi^s 
of producing it, the general diversity of method seems to favour in- 
vention m many places. Some makea groove in a piece of hard wood 
and then, surrounding u with easily mflaromable stuff hke tinder, 
they vigorously push another bit of hard w ood backwards and for- 
wards along the groove. Others makea hole in a piece of w^ood and, 
putting a pointed stick Into the hole, spin it round rapidly either with 
their j^ms or with a bow which accelerates the rotation. ^\^Jateve^ 
the method, the mventioa of bre conspicuously wldencA the posst- 
bilittes of the diet, for man was thenceforth able to roast his meat 
and parch bis com. 

The working of metals brought man new weapons and mote 
effective tools, and these were probably more easily renewable. 
With the use of bronze the sword became a fearful weapon in the 
hands of those who first forged them. Shield and breastplate were 
soon associated with it. The use of iron brought more reliable 
weapons, and other tools tike the plough were addrf to the material 
heritage of civilisation. This upset the relative power of different 
peoples But in truth the practice of metallurgy has be^ one long 
senes of inventions. It demands first of all the production of high 
temperatures, so that it is only achieved with the help of bellows. 
The more pnmitnegoatskinbeUow^seems to have been known very 
early, perhaps from the end of ibc third miUenlum b c. in middle- 
eastern Asia and northeast Africa. The improved piston beilowa 
were used in India and China during the first half of the first mil- 
leninm B c. Unlike other inventions, working in meWls was not 
common to all mankind. We know that Australia, the Pacific 

islands, and the greater part of America were ignorant of it unul the 

amval of Europeans. On the other hand, one of the busiest metal- 
lurgical centres came into being very early in northern Mesopotamia 
and Asia Minor, where the b^mning of the age of metals is known 
to have taken place in the thiid miUenium b c., with the working of 
copper, bronze, and gold. Copperw-as possibly the first metal to be 



MAN AND CnnUSATTOV 


25 

worked, for the earliest copper axes were smelted and then hammered 
to look like stone axes. Though the working of iron was cradled in 
the same region, it certainly spread into central Europe during the 
first millennium b.C., and it was one of the essential factors of the 
power and spread of Celtic civilisation, first in the Hallstatt period 
about the ninth century and later in the La Tene period begitming 
with the fifth century. 

Progress was also made in ceramics, that is, in the making of 
hollow vessels from clay and hardening them by baking. The 
potter’s art, which was unknoum to palaeolithic man, seems to have 
been discovered independrally in seveial places; but it is almost 
always associated with settled agricultural communities, a type of 
settlement which multiplied in neolithic times. In Alsace archaeolo' 
gists have shown that whilst axes and arrowheads are found in plenty 
in forest settlements, which were doubtless the homes of hunters and 
herdsmen, pottery and millstones for gnoding com are plentiful in 
the settlements on loess, where dwell agricultural people. 


CULTTVATTON OF PLANTS AND DOMESTICATION OP ANIMALS 

By selection of plants and animals human intelligence upset the 
natural environment whilst developing civilisation. To make sure of 
his daily bread as well as to have stocks of food which could be made 
use ofat any time, man collected around him a whole association of 
plants and animals as allies and dependants. This was a long and 
exacting task which demanded a world of patient obsemtion. 
Current opinion in ancient times attributed superhuman wisdom to 
the originators of the chief crops and the domestication of animals. 

All the plants and animals which have become man’s partners 
have literally been shaped by human effort. Plants have been im- 
proved by grafting and pruning, animals by crossing and selection. 
Hundreds of varieties of wheat, maize, and rice have enabled these 
cereals to be adapted to many shades of climate. The potato and 
beet which were originally poor tubers and small roots, have through 
cultivation become rich storehouses of nutritive substances. Natur- 
ally thin and fibrous, the root of ftaphaius rapkraniitnun has 
developed through cultivation into four kinds of radish, five kinds 
of kale, and four kinds of horseradish. In its natural home of the 
Atlantic coasts the leaves of the uncultivated cabbage arc few and 
inedible, but cultivation has modified the various parts of the plant 
in turn. Thus, by modifying the growth of leaves it has produced 
six dilTercnt varieties of savoy, ten varieties of green cabbage, and 
seventeen varieties of headed cabbages; by modifying the root it has 
produced three kinds of kohlratn; and by modifying the flowers it 
has made eleven varieties of cauliflower. 
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Similarly, in domesticating animals nun has brought about mor- 
phologtcal and physiological transformations, and the properties of 
height, fleece, colour of the coat, fatly secretions, etc., svhich these 
animals have acquired have bOT passed on to their offspring. 
During the eighteenth century English farmers bred different strains 
of cattle, some to give milk, others to give beef. The poultry yard is 
itself a product of innumerable experiments whose early successes 
arc lost in the mists of time. Whilst the Callus bankiva of southeast 
Asia lays only six or eight eggs a year, our domestic hfn, which is 
derived from it, continues to layalmost dailyandmay lay^^nunyas 
several hundred eggs. 

By associating themselves with these pbnts and animals men have 
created lasting modes of life. Harvests from cultivated plants have 
the advantage over coHecdon that they afford a permanent or 
periodic and not a precarious supply. In stock-rearing the domesti- 
cation of the horse and camel brought into being powerful help m 
war and transport. Besides, by adding to man's supplies these new 
techniques enabled a great increase to take place in the world’s 
population, and this brought on another factor of progttss. 

It is not known for certain what plants were first chosen f^ 
cwldvadon. Possibly ax Xbt beginning snaft culUvaWd 
only certain varieties, relying on gathering to get the fruits of others- 
III the stomach of the ToUund man. who had lain fossilised in peal 
for two thousand years, there were found seeds of cultivated plants 
(beans,llax.1entils) and awholeassortmentofihescedsofsif or seven 
wild plants. It seems established that in Europe the cultivation of 
cereals goes back nearly everywhere to neolithic times. In pile- 
dwellings in northern Italy there have been found seeds of wheat, 
oats, barley, and rye, together with beans, peas, and fla* seeds and 
fibres. Wheat and barley appear to be the earliest, for the most 
ancient prehistoric finds sometimes reveal the presence of several 
varieties of wheal, which proves that ihe crop was iio new one. 
Wheat was cultivated in China about 2800 B c.. in E^ypt in 3000 

6 c., and in neolithic beds in Denmark and Sweden wheat and various 

seeds are found, dating from before 3000 b c. 

What gave man the idea of sowing and planting in order to reap 
later? Probably the choice of plants was made almost haphazardly 
after a va^st deal of observation, for within his gathering ground man 
leami to know every uvefui tree, shrub, and grass, together with their 
economic properties. He learnt how to h.-iRdIe them carefully, to 
shelter, and even to tend certain plants which seemed valuable; but 
all these efforts fade away into the mists of time. All that can be 
said IS that today certain backward tribes of cultivator* do not go 
beyond the food plants m the natural vegetation of their district, 
w hvUt they destroy the other plants so as to have only ttmse that ate 
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useful to them. This type of culUvalion acting by elimination and 
selection and favouring the spread of only useful species by removing 
their rivals, appears to have been practised by all the original tillers 
of the soil. 

In this way nearly the whole collection of cultivated plants had 
become known in the earliest times, and there are few recent acquisi- 
tions. With astonishing ingenuity and curiosity early man recog- 
nised all the uses to which he could put his various crops. Food was 
provided by some plants, among which were grasses (wheat, barley, 
rice, maize), legumes (peas, beans, lentils), lub«s or roots (turnips, 
carrots, onions, potatoes), and fruit (nuts, apples, olives, figs, 
oranges, dates). Plants like flax. hemp, and cotton provided 
clothing, whilst others like the vine, lea. coffee, cocoa, opium, 
tobacco, and many more were grown as luxuries. Oppel reckons > 
that out of the total number of cultivated plants 68 per cent yielded 
food. 16 per cent luxuries, and 15 per cent were used for industry. 

In a more exhaustive survey A. de Condolle counted 247 basic 
species of cultivated plants, 199 of which belonged to the Old World . 
and 45 to the New. America is remarkable for its poverty in useful 
plants. Out of 28 species of cereal 26 come from the Old World, 
and 21 tubers out of 29 ; 35 industrial plants out of 3$ ; and 75 fruit 
trees out of 95, not to mention 28 species, or nearly all of (he legumes. 
Most of the important cultivated plants go back several thousand 
years, and species like the cinchona and the rubber tree are the only 
newcomers to have been cultivated in modem times. 

The contingent from the Old World comprises two groups of plants 
belonging to two different climate;. On the one hand are the main , 
^od plants of temperate countries, such as wheat, barley, rye, and 
oats; on the other are the main food plants ofhot lands, suchas rice, > ^ 
millet, and sugarcane. All probaWhty and every shred of evidence 
point to the plants of the temperate belt having an origin to the 
south of that belt, and more particubrly in the dry fringes of the belt 
which extends along the M^itcrranean region as far as southwest 
Asia. This provenance is confirmed by the presence of certain plants 
that grow with the cereals; for instance, the cornflower which grows 
wild in Sicily has migrated northwards with the cereals. Traces of it 
are found in the pile-dwellings at Robenhausen. These facts argue 
in a general way that all neolithic civilisations came from the south. 
Movement from south to north is also attested by the fact that the 
countries of northern Europe still cultivated only the cereals in the 
Bronze Age. and that peas, beans, and lentils did not reach them till 
later. 

The original home of the food plants in hot countries seems to, 
have beca monsoon Asia. From that tc&ioncicc.tnlllet, sugarcane,' 
and tea spread through the tropics. It is thought that millet, a plant 
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very sensitive to frost, came originally from India. It figured among 
Chmesc cereals, which from the tUrd mlllenium B.c. were cere- 
moniously sown by the Emperor every year. Adaptable in its 
numerous varieties to many different climatic types, it is found in an 
immense area stretching from north China through central Asia to 
south Russia. It once spread further to become one of the essentia! 
crops of western Yugoslavia, a position it held for a long period 
which has only just ended. In Africa it has spread over wide are^. 
where it is cultivated by the savanna Negroes. Even in countries 
where it has been supplanted by rice, it still covers much territory, 
as it does in the interior of Formosa, and above all in the Deccan. 

From prehistoric times the Old World has been in possession of its 
ancient henlage of cultivated plants, to nluch no further addition has 
ever been made; but real upheaval took place in the distribution of 
cultivated plants when suddenly American introductions came to 
claim a place in the Old World, whilst from the Old World plants 
were carried over to America. From the New World came maize, 
the potato, the common bean, tomato, cocoa, tobacco, coca, 
quinine, and cassava, not to mention almost useless plants like the 
aloe and the cactus. America had developed its own set of culti- 
vated plants from the earliest times. Maize seems to has e been the 
first, coming even before cassava and the potato. Its extraordina^ 
spread, which probably started from Central America and Metico, is 
explainedby the ease with which It is grown. It is sufficient without 
any preparation to bury a grain of maize in a little hole dug with the 
aid of a stick. Many American plants now form part of the agri- 
cultural wealth of the whole world. Amerindians drank cocoa before 
Europeans discovered the continent. From Peru comes cinchona, 
whose leaves the natives chewed, as Asblics chew betel nut. Of 
Peruvian origin too, the tomato became known in Europe as early 
as the sixteenth century. The pineapple is al»o of American proven- 
ance and was carried by slavc'^ps to Africa and Asia. With the 
gift of cassava America provided Africa with a high-yielding food 
plant The potato .and jerusatem artichoke have the same origin. 
At the discovery of America the practice of smoking and chewing 
tobacco and of talcing snuff existed nearly throughout the New 
World. The greatest change of all in international agriculture, 
however, was due to the introduction of maize and the potato into 
the rotation of crops. 

The origin of the domestication of animals, like that of cultivated 
plants, is lost in the mists of time. No animal has been domesticated 
since the beginning of history, and our domestic species retain no 
traccsof the country m which they first became associated with man 
and his life. The earliest defiiute evidence of domestication date* 
from the Neolithic Age. Swiss pile dwellings have furnished huge 



MAN AND CIVILISATION 29 

quantities of the bones of dogs, pigs, horses, oxen, sheep, and goats. 
These bones can be clearly distinguished from those of wild animals, 
especially from those of the stag, which was the chief game animal of 
neolithic man. It seems that the dog was the earliest of man's 
companions, after which, it is thought, came the ox, sheep, pig, and 
goat. The horse, uhose remains are not found in the earliest pile 
dwellings, is probably the last comer. Hence, a long time elapsed 
between the domestication of the dog and that of the horse. It is 
even thought that the domestication of the dog had already been 
achieved long before the beginning of cultivation, and that bands of 
emigrants who came at a very distant date from Asia to America 
took the dog with them. Close study has indeed shown that in every 
case the American dog is descended from the Asiatic wolf. Appar- ‘ 
ently dogs followed the tracks of parties of hunters and collectors 
and ate the remains of their meats, and in this way they are supposed 
to have acquired the habit of accompanying and becoming parasites 
of man This association is thought to have reached such a stage 
that the dog undertook the defence of man against intruders and that 
man gradually became interested in the breeding of such a precious 
ally. This primitive relation between man and dog was achieved 
long ago when man was still a wanderer. Crossing with wolves, 
jackals, and coyotes gave rise tn course of time to various breeds of 
dogs. That man has been followed by the dog in all his wanderings 
is proved by (he fact that the remains of dogs are found in the earliest 
human dwelling-places before man had a fixed abode. 

It is clear that domestication of other animats was effected only' 
after the development of cultivation, that is, when sedentary life ' 
became possible. At the very beginning of historical times an ample - 
set of domestic animals existed: in the Near East at the end of the 
fourth millennium, n.C., at the end of (he second millennium in China, 
in the first millennium in Persia and Ar>an India. The earliest draw- 
ings of domestic cattle arc in Tell-cl-Obeid and dale from the fourth 
millennium. At Ur there are monumimts showing wheeled carts 
about 3200 B.c. 

Domestication of animals is the outcome of a long series of inci- 
dents, some deliberate and others spontaneous, about the course of 
which we know almost nothing. All we know is that our domestic 
breeds arc due to repeated crossing of wild species with domestic or 
newly domesticated species. It is possible that the first domestic ox 
was a fat-humped zebu. Bos sondaicus, of southeast Asi57“lts tame 
descendants were taken to Africa and EDropc by neolithic man. He 
also tamed a European species. Bos primigenlus, which was crossed 
with the first. Today the prototypes of our horned cattle arc either 
disappearing or completely gone. Attempts at domestication were 
probably made once more in comparatively recent times, since, for 



30 >tAN AND THE FACTORS OF HUMAN EVOLUnON 

insunce, drawings in the Egyptian pharaohs’ monuments of the 
fourth millerium show slases in charge of antelopes, ga2elles, and 
hyanas which they were protably trying to tame. 

It is e\en more difficult in cases other than that of the dog to know 
how the methods of domesucation were thought out and the stages 
passed. Perhaps man attracted the animals by giving them food, 
perhaps drought drew man and animal round the same water-hole. 
In the opinion of other geographers the liking many people show for 
keeping tame animals opened the way to domestication. Certain 
customs have been desenbed as esisting in pre-Columbian America, 
which seem to have led animats towards domestication. In the 
Inca empire the Indians carried out immense drives every two or 
three years in order to trap in huge pens herds of wild vicunas, 
guanacos, and deer. After shearing them they released the females 
and the finest males. The rodeos, in which in later years colonbts in 
Argentina rounded up (heir herds of cattle that were at other times 
Itit in a wild slate on the pampa. have only cominued a very old 
tradition of techniques in South America. Even today in the state 
of Mysore w ild elephants are still cau^t by means of great drim, 
and are afterwards tamed and trained to work. Is pre-Columbian 
America one portion of the animals kept in the pen was used as a 
stock of fresh meat for the princes and nobles. Young animals 
taken thus were successfully reared, and so the herd of domesticated 
llamas and alpacas was fomed. 

Probably in the course of man’s history experiments in domesti- 
cation were made on hundreds and hundieds of animals, but in the 
whole >ast world of animals than forty species have really been 
domesticated. These are: Mammals: horse, ass, buffalo, yak, zebra, 
ox, pig, sheep, goal, camel, llama, alpaca, reindeer, cal, dog, rabbii; 
Birds, swan, goose, duck. hen. pigeon, peacock, pheasant, guinea- 
hen. turkey, and ostrich; Insects: bee and silkworm. ^ 

These animals are reared mainly to provid e food. Birds give eggs, 
mammals milk, bees honey; oxen, pigs, she^, and poultry yield 
. meat ; the supply of these foodstulTs is kept up by the offspring of ihe 
animals consumed. The pig is the only animal reared for its flesh 
alone. Man makes his clothing front furs or skins, according to the 
region. He gels woo! from the sheep and llama, hair from the camel 
and goat, silk from the~ silkwonu. and feathers from the ostrich. 
Woollen garments hate been discovered in Scandinavia in Bronze 
Age deposits. To help him in his work man has used the ox, ftss, 
horse, buffalo, camel, reindeer, llama, and even the dog; and he also 
fears animals to protect him from other animals, to watch over his 
safety, and for warlike purposes. 

Asa has supplied Ihe largest nuinber of domestic animals, and the 
most valuable, the majority of whtrii have come from the vast ex- 
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panse of steppes separating the temperate and hot countries. From 
this region come the horse, ot, camel, pig, goat, and hen. Africa 
has contributed the cat, guinea-hen, and ostrich. But there are im- 
mense regions which, so to speak, tave known no domestic animals, 
or have used only one or two species. Before the arrival ofEuropeans 
in Australia there was no cereal and no mammal suitable for domesti- 
cation. North America had its bison which might have been , 
domesticated by the Indians, but which in fact remained wild. Only 
the turkey has been domesticated there. Peru gave us the guinea-pig, 
and' the Andes the llama and the alpaca. Like the camel the Hama 
might have given milk; but apart from its use as a beast of burden, 
it has been used only for its wool and, when dead, for its flesh. 
With their docile, swift, and strong domestic animals the Euro- 
asiatic civilisations had at their disposal a form of poiser incom- 
parably greater than American civilisations, which had to depend 
on man’s strength alone. 

The present distribution of domestic animals is worldwide, for 
most of them have accompanied man everywhere. There are, ho«- 
ever, limits to their distribution. These are soraelimes due to 
religious ordljances, as in the case of the Jews and Muslims, who 
r^rd the pig as unclean. At other limes the limitations are due to 
cUmate, for some domestic animals avoid extremes of temperature or 
rainfall. Thus, the ass, a typical African creature, cannot stand 
swere, winters; the pig, the goat, and even the ox, do not live in very 
countries. European and Asiatic animals have been repelled 
from east and west Africa by (lies whose bites are deadly. Other 
domestic animals are confine to definite countries: the llama and 
yak to mountain regions, the camel to steppes and desert, and the 
reindeer to the Arctic. 

An idea of the ingenuity expended by man in domesticating 
animals may be given from the examples of a few beasts. Thus, the 
number of breeds of dogs scattered about the world may be reckoned 
at least at ^o hundred. Besides its duty as a sheep-dog, it is used 
for its sen^ of smell and its ability to track down game or wild 
animals. In Polynesia and throughout central Africa certain 
varieties of dogs are bred for eating. Lastly, in polar regions dogs 
d^w sledges, and but for this many polar expeditions would hase 
been impossible. It renders similar service in some ciiilised coun- 
tries by drawing little carts, which in Belgium and Austria carry 
round milk cans. Formerly, dogs turned the wheels of chums and 
worked the bellows in forges. 

The ox plays a double rdte in human economy, and this makes it 
one of the pillars of civilisation hi Europe and Asia. As a beast of 
I burden among agricultural peoples it has had to Icara to draw the 
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the hoe and spade to the higher plane of more effective and more 
productive agriculture. As a source of milk il was certainly not[ 
amenable at first ; indeed, the development of lactation has been the ' 
work of long efforts at adaptation and skilful selection, for, like the 
yield of wool, that of milk is a quality that has been slowly worked 
up. Curiously enough, the use of milk itself is not known to all 
cattle rearers, for neither the Chinese, the Indo-Chinese, nor the 
Indonesians drink milk. 

These great achievements ofmankitid are not the only ones due to 
the exercise of intelligence. The most striking, most complex, and 
most peculiar is man's domestication of his own species, a most im- 
portant step forward, to which mankind owes its richest experiences, 
its best pledges of progress and duration, but which may also con- 
tain the worst of dangers and the germs of the most implacable 
destruction. 



Chapter 3 

HUMAN SOCIETIES 

From the earliest times prehistoric nuto appears as a social animal 
bent on organising his activities in company with othen, not in 
couples or in crowds, but in groups in which duties are shared as 
well as advantages. Few animals live in communities, and they 
nearly always do so for the pufposc of mating or rearing young. 
The desire for a life in common led prehistoric man to form com- 
munities, invent means of keeping together, and making cohesion 
permanent. Hence, even in the matcfial conditions of primitive 
life, there were family groups in which the family was the kernel of 
a wider group. Frequency of intercourse between such groups which 
were in some cases separated by great distances; use of language, 
which makes it easier for man to carry out concerted action; and 
elaboration of common religious beliefs, which are attempts to 
understand and interpret the phenomena of life — all these factors of 
social life play as important a part as do the factors of material life 
both in the character of the mode of bfe, the formation of human 
settlements, and the evolution of mankind. 

FAMILIES AND CROllPS 

Very soon a host of groups were formed next to each other, some 
being tributary to others. Complications due to intcrcounc gave 
rise to very varied types of community not all of which were equally 
fitted to follow in the path of evolution and to achieve progress 
materially and socially. Little Is known of the social life of palaeo- 
lithic man. The evidence all points to the belief that he lived in 
family groups sensu stricio, but that families would join forces for a 
season for hunting or gathering, as is still done at the present day by 
peoples who have kept to a primitive mode of life. 

The restlessness shown throughout neolithic civilisation is dis- 
played in this way too. The mcgalilhic remains, whatever was their 
significance or use, could only have been built by the toil of many 
communities able to supply abundant labour. The dolmens, menhirs, 
and tumuli were so solidly built that many arc still found intact in 
Great Britain, Armorica, Spain, and Portugal as well as m other 
countries in Asia and America. 

The family nude its appearance very early, with its own cere- 
monies and customs. Reindeer hunters, who buried their dead in 
caves near ihcir dwellings, had funeral rites as far back as the 
33 
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Quaternary. Many types of civOisatioo would be incomprehensible 
but for family obligations which often had a stronger influence than 
material conditions. Thus a matriarchal system obtains in the 
Bismarck Archipelago. When a man dies, his inheritance goes not 
to his son, but first to his sister’s son and eventually to his brother by 
the same mother. The basis of this practice seems to be that no 
account is taken of blood relation brtween mother and child or 
between maternal relatives. When a marriage breaks up, the mother 
keeps the children. 

In Negro familves the right of ownership belongs to the pater- 
famlUaa alone, for to him alone belongs the real wealth of the family: 
that is, his wife and his slaves. Hence the necessity to transmit 
wealth collaterally, for, if the male children succeeded to the pro- 
perty, they would in fact inherit the right of the deceased over the 
property, that is, over the women; and this would lead to incest and 
would be absolutely repugnant to the moral sense of the Negro. 

In Muslim families the pater/amtUas has absolute authority based 
on force. He is his wife's master and he withdraws her from the 
sight of strangers. For this reason the Arab house is a real fortress 
whose only opening is a single strong door and whose rooms look 
out on to an interior courtyard. As the wife is isolated in this way, 
she can play only a small part in the economy, whilst in other types 
cf civilisation nearly all the life of the family depends on her work. 
In many communities at the present day the family is still a basic 
element. Up to the Communbt revolution in Giina it represented 
the unit of production within which the members gave each other 
help, and the moment a man left his family, he became isolated and 
lost. 


njiDE 

Among the conditions in which primitive folk lived none was so 
fruitful as the dilTcrenccs between the resources of one group and 
another, a fact which kd to trade, borrowing of ideas, movement 
and travel. Primitive communities were not fi.rcd to one spot. 
They had dealings with each other, sometimes at distances so great 
as siill to cause surprise. There is proof of direct intercourse be- 
tween peoples in western Europe during the Neolithic Age, when at 
Grand Pressigny in the French dipanement of Indre-el-Loirc there 
were factories making large quantities of flint tools. As these are 
easily recognised owing to their colour and texture, It is accepted 
that there w-as a great trade in them, since their remains arc found 
as far as Brittany, northern France, and western Switzerland. In a 
cave in Chalcux tn Belgium there have been finds of fossil shells 
which came from deposits nearRheiots. V'ersailles, and the Ardennes. 
At a Reindeer penod settlement near Issoire in the French d^parte- 
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merit of Puy de Dome other fossil shells have been found, derived 
from iht falims of Touraine. Other finds show that even in the 
Reindeer period there was intercourse between the Mediterranean 
and the Atlantic. 

Students of prehistoric tunes have proved that neolithic civilisa- 
tion had centres in various parts of the world and that between these 
centres there was communication, carriage of goods, and migration. 
Remains of a neolithic civilsation which was rich in pottery have 
been found in China and particularly in the provinces of Honan and 
Kansu. Remarkable hkenesscs cust between stone hoes found m 
China and North America, between pottery from China and Central 
America, between ornaments of the Chinese Bronze Age and articles 
collected in New Guinea, New Zealand, and the Marquesas. Aston- 
ishing likenesses have been noticed between Oriental clubs and 
neolithic clubs found in Italy. Hence, it is clear that during the 
whole prehistoric period human groups did not live in isolation, but 
passed on material progress from one to the other. The civilisation 
based on the use of iron seems to have been earned from central 
Europe through Illyria into Greece and perhaps into the Pelopon- 
nesus by the Dorian invasion. In the Bronze Age strings of beasts 
of burden transported tin from Cornwall along the Pilgrims’ Way 
to ports on the Straits of Dover and then through the valleys of the 
Loire and Garonne towards the Spanish coast. As early as the 
second Bronze Age Phoenicians were seeking the metal in Tartessus. 
Ore from Galicia and Britain was collected at a port on an island in 
the Guadalquivir. At the end of the Bronze Age trade in metals 
enriched Sardinia and the Balearic Isles. 

Active and adaptable, roan has carried from country to country 
customs and new modes of life which the natural conditions of the 
environment might not have brought out. In this way the action of 
peoples with initiative has often helped others to advance whole 
stages along the path of progress. American Indians passed abruptly 
from the Stone and Copper Ages to the Iron Age. Similarly, the 
Polynesians jumped over both the Copper and Bronze Ages. The 
Magyar pastoralists who settled in Hungary became ogriculturalisls 
through contact with the Slavs. In less than a generation Japan 
adopted a foreign civilisation. All these caamptes of assimilation 
and borrowing reveal the remarkable malleability of some human 
communities. But this should not make us forget the age-long 
unchangcabicncss that fives others. 

LANGUAGC 

During the course of the prehistoric period man became, accord- 
ing to Pierre Janet a ‘chattering animal’ who ‘speaks his actions and 
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acts his words’. In the absence of elocuments we do not know the 
stages of this revolutionary advance withotst which no humaQ com* 
munity would have attained the kinds of organisation which today 
are studied by geography. With the help of sounds made by the 
voice language has enabled man to give a sensory and perceptible 
existence to recollections recorded by his memory and to thoughts 
which have been suggested by his intelligence. At first oral, then 
much later written, language stroigthens mao’s response to the 
world outside him. It acts as a social cement by giving man the 
faculty of concerted action and of transmitting to his descendants 
all the knowledge that his mind has acquired. It may be said that 
language is a railfafui record of the ideas of a people and the product 
of Its civilisation. Some peoples who have disappeared survive in 
their language and in the graphic traces that they have left. Today 
scholars unite in reviving old tongues that have been dead for 
thousands of years, but whose written monuments make it possible 
to rediscover the systems on which they were formed and which 
attest the intelligence of those who formed and spoke them. 

The chief fearuce in the life of a language during the historical 
period is indeed its record In wriiiog, an innovation fraught with 
immense consequences. At fint, writing was based on pictographs. 
that ts, It represented sounds by pictures expressing a sequence of 
ideas. In Mesopotamia they were drawn on clay tablets. In Egypt 
at the beginning of the Memphite empire the idea look shape that 
papyrus reeds should be crushed and made into sheets. On these a 
reed dipped m ink was used for writing. But the decisive step was 
taken when writing became alphabetical. Some think that the 
alphabet took its rise m Phoenicia, for on the sarcophagus of the 
Phoenician king Hahiran (1245 b.c.) are seen characters from which 
are derived the Aramaic, Hebrew, European, Persian, and Indian 
alphabets. Others, including Sir Arthur Evans, place the origin of 
the first alphabet in Crete, and hold that Cretan writing preceded 
Phoenician, passing jo Cyprus and then to Asia Minor at the time 
of the great yEgean thalassocracy. The pre-Columbian civilisations 
of America knew nothing of writing. Now, writing confers greater 
value on the language of the people who speak it. The Lithuanians, 
who between the eleventh and fourteenth centuries extended their 
empire as far as beyond Kiev, had remained pagan and had no 
knowledge of Western culture. They asked their Russian neighbours 
for writing-masters; and so these conquerors borrowed from Russian 
many refined ways of expression which they had lacked before. 
Vilna, the Lithuanian capital, xvas situated in a district in which 
White Russian was s;wken and where the city was beyond the 
limits of the Lithuanian tongue. TTiis change in original forms 
and traditions by a human community seems to have occurred in a 



HiniAN SOCIEnES 


37 

similar manner among the Bul^vs, for whom the Russian alphabet 
was thevehicleofidcas and linguistic matter foreign toold Bulgarians. 

Today there is a great number of different languages, and the 
number is continually increasing. As new nations are formed, they 
set up previously unimportant dialects as literary and official 
tongues; scholars revive dead languages; attempts are made to 
create universal languages, among which Esperanto has had the 
greatest following; and lastly, greater intercourse between peoples 
by the simultaneous use of several tongues to commercial languages, 
two clear examples being the hngua franca of the Levant and the 
pidgin English of the Far East. 

An examination of the morphological structure of languages 
places them in three main categories. First, monosylbbic languages, 
in which all the words are invariable roots, and their relation in a 
sentence depends on the place they occupy in it. To this category 
belong Chinese, Annamitc, Siamese, and Tibetan. Secondly, 
agglutinative languages, in which words arc formed of several 
elements joined together, only ooe having its full meaning, the others 
being merely prefixes or suffixes. To this category belong Japanese. 
Ethiopian. Coptic, Basque, Malayo-Pelynesiaa dialects, the lan- 
guage of Australian aborigines and those of the pnmitive folk io 
central Africa and America, and Dravidian longues. Thirdly, in- 
flexional languages, in which the roots of words can be modified In 
form to express their relation io other roots in the same sentence. 
To this categot7 belong Indo-European and Semitic languages. 

By a strange paradox w hicb has perhaps weighed heavily on man- 
kind and will weigh still more heavily in the future, languages tend 
to remain distinct and more and more irreconcilable, whilst m other 
spheres of human civilisation there is a tendency towards unity in 
the realms of science, industrial technique, and the means of trans- 
port and communication. In Europe all the Slav nations have their 
own tongues, the vitality of which never ceases to increase, and each 
of the Scandinavian countries has its particular language. This 
divergent evolution is one of the tragedies of the day. 

In the course of history some language groups have lost ground or 
completely disappeared, whilst others have increased in vigour and 
have spread. Such changes arc of interest to the geographer because 
they imply developments in human groups and their slate of civilisa- 
tion. Before the arrival of the Celts the peoples of western Europe 
were Iberians and Ligurians, who spoke languages that have now 
been lost, though their memory is kept in many place names. The 
Celtic tongues were in their lum_ pushed back by the Romance and 
Germanic languages westwards into Wales, Scotland, Ireland, and 
Armorica. The languages of other great civilisations, like Bab)- 
lon'ian and Hgyplian, divappcaicA in the same way and were 
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replaced by Greek and Arabic. On theolher hand there arc examples 
of progressive languages which have gained ground in the past and 
are still gaining more. At the davm of history, about the middle of 
the second millenium, b.c., the Old World witnessed the astonishing 
growth of Indo-European languages, which became established 
without the aid of writing over a vast domain stretching from the 
Atlantic to India and from Scandinavia to Greece. In the first cen- 
turies of the Christian era an Indonesian dialect spread over the 
whole of the island of Madagascar. At a date certainly more recent 
the Bantu languages became established throughout South Africa. 
In days gone by Arabic spread over the whole of North Africa from 
Egypt to Morocco and tight up to the present time it has been 
foremg back Berber, the language of the former inhabitants of the 
country, but in which there was no writing or literature. 

Enghsh, the most flexible and simplest of the Germanic languages, 
has spread over nearly the whole of North America, plays the part 
of a common language amidst the innumerable longues in India, and 
forms the basis of pidgin English. The possession of an easy 
language that is widely used is an advantage to a people, for it acts 
as a cement to their moral unity and fosters a common set of manners 
sentiments, and ideas. Actmg apart from the natural and economic 
conditions, and even at times in spite of them, bnguage gives a 
people cohesion in their relation with other communities. But this 
advantage is not without danger, for by persisting in the use of a 
language not of worldwide use, by refusing to employ in business and 
to teach children a language that is more widespread than the mother 
tongue, a people severs valuable contacts with civilisation and quickly 
improverishes its patrimony. By cementing a too exclusive national- 
ism the language of a people can also be the best means of keeping 
it m a state of cultural aod material mediocrity. 


THE PART PLAYED BY RELIGION 

The intellectual achievement of a people is profoundly different 
from Its material progress and is often quite independent of it. 
Material progress is due to the techniques and operations which 
have been invented to produce and transform things needed to 
support life. Intellectual achievement b effected by beliefs and 
institutions that have given man his interpretation of life and the 
physical world. It often happens that materially backward peoples 
show themselves endowed wmh a wonderful gift of intelligence. A 
hundred years ago the Polynesians were certainly more backward 
than the African Negroes, since they were ignorant of pottery and 
metallurgy, but they were far superior in general intelligence and 
mythological wealth. In fact, there exists a whole world of the 
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intellect which lies outside both geography and the natural sciences, 
but should not be ignored, since religious beliefs exercise a powerful 
influence on human communities and arc at limes in violent opposi- 
tion to other influences arising from natural factors. 

The basic fact in religion is to be found in a belief in the existence 
of invisible powers that accompany man and intervene m all life’s 
activities. These ‘spirits’ arc lodged w'thin man or in the world 
outside, m forests, streams, or mountains. At first they are more or 
less vague, then they are given a personality, and religion is the 
worship paid to them. 

Early in man’s history a coll of the dead appears. In the Neolithic 
Age burials became numerous. Funeral monuments stress the in- 
tention to honour the dead and render them ineffensivc, even at the 
cost of human sacrifice. Later, the practice of burning the dead 
gives proof of a change of idea. The ‘spirit’ or ‘double’ is conceived 
as separated from its bodily trappings and pursuing an independent 
existence in a world beyond perception. From these primitive 
beliefs came the great religions that were cradled in Egypt, Mesopo- 
tamia, Persia, and India and mre all idealistic conceptions that have 
taken a firm hold on man’s intelligence and material life. 

The fundamental influence that religion exercises on human 
society is its demand for restraint of a kind different from that im- 
posed by the physical environment. It prescribes prohibitions and 
regulations. The worship of plants and animats is found among 
primitive peoples. The Hidahu Indians of North Amenea never 
felled a living tree, but used only dead ones. The Ainus of Hok- 
kaido, who live by hunting bears, go through a ceremony of atone- 
ment when they have Willed one. Furthermore, every year they 
celebrate a Bear Feast and piously reserve a place of honour for the 
skulls of the bears killed. Ethnologists tell of similar customs 
among the Eskimos, who hunt the caribou. These people make long 
incantations invoking tuctu, the magic name for the caribou, and 
after each kill ceremoniously bury the entrails of a young animal 
sacrificed for this purpose. Religion forbids Jews and Muslims to 
cat pork, and in consequence they do not keep pigs. Similarly, 
Muslims arc forbidden wine and they therefore grow the vine solely 
for the purpose of getting grapes for making into raisins. Among 
Christians fasting causes a great consumption of fish, and this has 
caused a remarkable growth of fishing in northwestern Europe, and 
its development into an important modem industry m countries in 
u hich essential foods are supplied by agriculture and the rearing of 
cattle. 

In India the social and moral fiamework of the country is based on 
the Hindu caste system. A caste includes only such persons as may 
join in marriage and have meals together. It represents a collection 
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of prohibitions and duties and is the expression of a sjstem founded 
on beliefs that establish the prindple of authority and order in the 
community. It was perhaps introduced into India by the Aryan 
conquerors for the purpose of preventing themselves from being 
absorbed by the natives. Buddhism developed as a reaction against 
Hinduism. It was willing to receive the unfortunate and the out- 
cast, and inspired meditation and a taste for solitary life. In central 
Asia one-fourth of the men at least arc monks vowed to celibacy, a 
moral restriction which deeply influences demography and man- 
power. 

Religious feelings arc a force that causes movements arid dis- 
placements in human communities and at times dictates their pro- 
jects and their political systems. Journeys are undertaken by men 
who aim at neither the search for nor the exchange of wealth, but 
merely at sat]sf>ing a religious feeling. In early times devotees could 
have been seen heading for the holy pbccs of ancient Greece, and 
later for those of Celtic Gaul. There are Muslim pilgrims to Mecca 
and Kairuan. In the Middle Ages Christian pilgrimages incre^ed 
along routes dotted with monasteries, houses of refuge, and hospices. 
There were long journeys to the holy cities of Rome. Jerusalem, and 
Santiago de Compostclla. and within each Christian country in- 
numerable shorter journeys were made to places sanctified by 
nartyn and apostles, tike the shnne of St Thomas-i-BeckeC at 
Canterbury. Great adventures like the Crusades, which had such 
important eflecis on international trade, were inspired by religious 
fajth, the Christian desire to wtest the Holy Sepulchre from the 
Infidel Even in the sphere of poUticnl government and moral 
ovilisation Christian ideas planted the spiritual unity of the West on a 
wide basis of tradition and Crcco-Latin culture within the frame- 
work of the Church. Witlun the states themselves wars of religion 
have demonstrated the part which religious thought can play in the 
organisaiion of human groups. Taking Islam as an example, we can 
esumatc the influence exercised on the life of communities by a 
religion whose simplicity holds 3SO million people within its faith. 
The Koran is not only the holy book, the basis of religious life, as 
the Gospels arc for the Christian, for it docs not confine itself witlun 
the spintual sphere but regulates a whole series of material practices, 
so that religion at times dominates the most trivial activities of life- 
Muslim faith is maintained by prayers ofTered up five times a day, 
by the annual fast of Ramadan which lasts twenty-eight days and 
during which the faithful must neither eat, drink, nor smoke from 
sunnse to sunset, by pilgrimage to Mecca, the dream of their whole 
life and undertaken as soon as circumstances warrant. The Muslim 
drinks no alcohol and eats no pork; he does not lend at interest, 
which in Muslim countries leaves bwking to Greeks, Armenians, 
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and Jews. Furthermore, Islam is a religion of power and authority. 
The Koran is a code, a political handbook, a basis of government. 
Islam is a theocracy in which political power rests on religious 
sentiment. This is an ancient conception m the East. ‘ In all times 
the Oriental has been a man for whom religion ts the great, the only 

reality, the dominant passion Alexander realised that the only 

lasting hold on oriental minds lay in their religion; he therefore be- 
came a divine monarch, a god. Islam has all Its roots in this oriental 
past.’ (Gautier.) Besides, it is an attractive religion for simple souls, 
and its devotees do not willingly give up its doctrines. In Africa and 
India It wins converts every day. Crook has said that in India the 
rapid progress made by Islam is explained by the attraction exercised 
on converts by its fre^om from the caste system, its humanitarian 
attitude towai^s widows and orphans, its lesser rigidity in religious 
restrictions, Islam permitting the eating of meat, and its repugnance 
to child marriages, which cause illness and inferiority in Indian 
traditionalist society. 

The number of different religions is far from equalling that of 
languages. Tovsards the middle of the twenueih century the ' 
denominations were as foMovi’S (figures in millions); 

Roman Catholics 4 1 6 

Protesianis Z30 

Other Christians 176 


Hindus 258 

Buddhists 213 

Confucians 358 

Shincoists 17 

Muslims 380 

Jews 16 

Miscellaneous religions 127 

In the eyes of the human geographer these religious denominations 
fall into two main categories: 

1. Those which admit to their faith only persons of a certain race 
and w hich tend in this way to stress the isolation or perhaps just the 
peculiarity of a human community. To this type belong most 
primith-c religions and especially those that are totemte; ancestor 
Worship, of which Confucianism and Shintoism are vaneties; and 
even Judaism, in that Jehovah is above all the god of a chosen and 
predestined people. 

2. Those which try on the contrary to group together persons of 

different races for the worship of the same god without distinction 
of rwe.. casiA. os tvpe belong, espcaally 

Christianity, Islam, Buddhism, and several modem philosophical 
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religions. These great unifying faiths have clearly played the 
greatest part in the evolutian of dvilisation and the concord of man- 
kind. 


TYPES OF aVILfSATlON 

The proper geographical idea of dvilisation stems from the fact 
that there are as many civilisations as there are human communities, 
each of which has been formed by the action of its intelligence, by 
the natural setting in which it lives, and by intclfcctual and material 
imports which may have come to it from neighbouring communities. 
However far back history is traced, human communities are seen to 
have differences not only in activities, but also in physical envirpn- 
ment. Consequently, there arc on the earth's surface geographical 
regions which are temtorial areas of civilisation. 

This is the proper geographical manner of studying civilisation. 
It leaves to other disciplines, and particularly to philosophy, the 
task of examining the general idea of a single dvilisation, an idea not 
to be separated from the notion of unbroken progress, the notion of 
a human ideal which would bring mcreasiog gains to all nations and 
would be adopted by all the oiiderdcvelop^ peoples one after the 
other. This was a hope dear to French philosophers in the eighteenth 
century. Before their time Vico had already expressed it, and it is 
found in German writers of the classical period, such as Herder, 
Kant, and Goethe. It rests on a conception of human progress which 
bafnes the judgment of all geographical science that pays due regaid 
to tacts. Human geography cannot decide, at some would wish it 
to do. that civilisation Is a constant and continuing state of superi- 
ority. Let us not wrangle whether it is a steady act of faith in the 
future or man’s need to seek consolation in illusions. Such con- 
solation remains platonic and cannot in any case avail itself of the 
backing of science. For human geography every civilisalion has its 
own character and must be judged by itself rather than as a function 
of an arbitrarily imagined human evolution. To define and explain 
it recourse must be had to methods and processes of analysis which 
would apply equally to the Eskimo and the Fusgian. the Kirghiz and 
the Targui. the Chinese peasant and the Negro cultivator, the desert 
nomad and the dweller in a large town, without troubling to dis- 
cover whether the gulfs that separate them can and ought to be 
filled. 

It IS agreed that from mankind's earliest days there have existed 
centres of civilisation that have been more advanced than others 
owing to their mastery of nature. In the northern hemisphere they 
ate isolated from cadi other and arc rather difficult to reach, yet 
they are m the same belt of Ihe globe, a belt that is neither temperate 
nor tropical, but one of treeless steppes with a warm, dry climate. 



It stretches from the Sahara right to the steppes of central Asia and 
the loess plain of China between lat. 25® N. and lat. 40“ N., and it 
comprises Egypt, Iraq, the Punjab, and the Hwang Ho plain. 
Historical documents inform us that the people of the lower valley 
of the Nile, Mesopotamia, and northern China had a well organised 
civilisation, some by 3000 B.c. and others by 2000 b.c., and this 
supposes even earlier beginnings. Vast regions of the earth have 
remained incapable of a similar effort to control nature. These 
include the hot, wet tropics, isolated lands beyond the Tropic of 
Capricorn, and the forests of northern Eurasia. On the other hand, 
the favoured regions, which have made great advances on their own 
and then have been helped by borrowings from each other, have 
much in common. Such common features include a position on the 
banks of a great river like the Nile, Tigris-Euphrates, Indus, Ganges, 
and Hwang Ho, whose Rood waters and silt make for fertility; a 
knowledge of methods of using the water for irrigation in hot, dry 
climates; the cultivation of important food crops like wheat and rice, 
which has led to a great increase in popubtion; the early develop* 
ment of metallurgical and artistic techniques; the use of improv^ 
languages and means of expression, such as wnting; and the rise of 
great religions. Emphasis has been laid by Gautier on the fact that 
the seeds of all our dogmas, Christian, Jewdsh, and Muslim were sown 
in the East between the Pamirs and the Nile. 

Outside these centres of anaent Oriental civilisation there are 
more recent ones which differ greatly in origin and especially in dis* 
semination. First, there is Europe, whose civilisation has spread 
over the whole world; then, on the other hand, the isolated high 
tablelands of Central and South America, whose civilisation scarcely 
passed beyond the bounds of its original home. 

In Iraq tradition and ruins bear witness to a civilisation due to 
man's success in his struggle with water, a civilisation that was the 
achievement of a community numerous owing to the soil having 
been fertilised and properly organised for common toil. The work 
of separating land and water is a Sumerian tradition. At Eresh, 
El-Ubaid, and Ur the floors of ancient dwellings have been found. 
They are like artificial islands constructed with alternate layers of 
straw malting and reeds embedded in earth, dung, or bitumen. 
Thus man’s first work in these regions was really an effort to drain 
and raise the level of the soil. The extent of the floods on these low 
plains is attested by the traditions relating to the Deluge. The 
rivers, with their fertilising waters and silt, determined the whole 
technique of the use of clay, since no other materials were available. 
Hence, walls were of clay, buildings of brick, and an immense 
number of vases and other articles were of earthenware. These 
sedentary peoples wlva had marred the water could dominate the 
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world outside. They obier^'ed the heavenly bodies, grouped them 
into constellations, and distinguished the planets from the stars. 
They invented the duodecimal notation, which was applied first to 
the divisions of the >ear and the day. They introduced square 
measure and measures of volume and weight. All these steps in 
progress spread out round their homeland, and gave rise to the 
civilisation of the Xgean in the west and that of India in the east. 

In Eg)pt progress was due to the same cause as in Mesopotamia. 
There was the need to protect the land from floods; the reebmation 
of land by organising drainage and irrigation; a dense population due 
to the fruitfulness of the soil; and collective skill in the direction and 
execution of constructing canals, dykes, and gigantic buildings. 
Here as in Mesopotamia other successes due to man's intelligence 
also led to the mastery of nature's bws. The first regular division of 
time had been based on the movements of the moon. This was the 
month, that is, the time taken between two occurrences of the same 
phase of the mewn. The lunar calendar was replaced in Egypt by 
the solar calendar because attention had been drawn to the sun by a 
phenomenon which was periodic in that country. This was the 
flooding of the Nile, which lakes place every year at the summer 
solstice. The solar year was introduced by Julius Casar into Rome, 
which passed It on to the Christian Church. 

Connected w iih these mainland centres of civilisation and dirtily 
descended from them was the special type of insular and maritime 
culture wluch arose in Crete. It appeared at the beginning of the 
second millennium 6.C and had novel features which distinguished it 
from the civilisation of agricultural plains around great rivers. In 
the world of islands and coastal settlements in the MeditcrraneM it 
reigned supreme on account of its industrial superiority, the skill of 
Us craftsmen, and its mastery of bronze metallurgy. In the second 
place, the whole civnbsation depended on shipping and on the ex- 
pansion of its trade. It exerted a supremacy of a previously unknown 
type based on the exploitation of the sea, and about 1750 B c. it 
extended right round the shores of the Mediterranean. Its traditions 
and customs have come down to us from the Greeks. 

Other civilisations burgeoned about the same time on the banks of 
the Indus in northwestern India. Material prosperity there had the 
same causes as on the banks of the Nile, Tigris, and Euphrates. 
There too a great river, the Indus, watered a fertile land, but over a 
far larger area than that of Sumer. E.xcavations carried out on the 
sites of the two large towns of Mohenjo-Daro and Harappa have 
revealed the existence of a vigorous centre of Indian civilisation as 
far back as the third mitteiimum BC. Though these towns were 
destroyed in the second half of this millennium, they nevertheless 
handed on thetr avihsation to the Indo-Europeans who occupied the 
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country at that time and v>hose amval probably marked the down- 
fall of proto-Indian culture. Then there began the formation of a 
second Indian civilisation which grew up between the fourth and 
fifth centuries B.c., a period which extends bet^^een the composition 
of the Veddas and the elaboration of the laws of Manu. The caste 
system, which was unknown to the Veddas, had taken shape by the 
date of the laws of Manu. 

In far eastern Asia right away from the regions described above 
Chinese civilisation developed on the plain of the Hwang Ho. The 
natural conditions were like those of the Nile valley and the river 
plains of western Asia, though the winters were more severe. Yet 
the people who settled on the edge of the steppes learnt, as did those 
mentioned above, to apply the art of controlling water and using it 
for irrigation. The treatment of metals was skilfully practised, and 
the plastic arts were carried to a high degree of achievement. The 
Chinese were ahead of other people in many technical inventions, 
such as the use of coal, the contrivance of the yoke for draught 
animals, and of (he wheelbarrow, and the art of making lacquer and 
paper (second century BC.). Paper was later introduced by the 
Arabs into India and the Near East, whence it passed to Europe, 
liie Chmese had brought priming into use in the seventh century of 
our era and by the twelfth century had had mos-able types. ITiey 
had discovered and perfected the weavisg of silk and the making of 
porcelain by the tenth century. From the very beginning of our era 
their chemists had discovered the formula for making gunpowder, a 
formula which became known in England through the Arabs and 
Byzantines. 

European civilisation is a protracted creation cradled in Mediter- 
ranean countries and inherited from civilisations in the Near East. 
It has grown up and enriched itself in the west and centre of the 
continent, but in its most peculiar features it has in modem times 
blossomed in Western Europe, from which it crossed the Atlantic 
into the New World and in fact reached every part of the globe. 
Originally, it did not receive its impulse essentially froni agriculture, 
as It had done in the Near East, but from overseas commerce, a 
liking for trade, and the conquest of distance, matters that imply a 
wish to draw human communities together for a common Interest. 
This civilisation has dispbyed a whole galaxy of maritime cultures: 
Greek, Carthaginian, Venetian, Norman, the Hansa, and, one after 
another, all the peoples of Western Europe. For this development 
Europe seemed preordained by its tapenng forms, peninsulas, and 
islands, and by the deep penetration of the seas which reach the very 
heart of the continent. But it is really the initiative and persever- 
ance of its peripheral peoples that has gradually mastered the sea and 
reaped the benefit of the close contact between continent and ocean. 
n.G. — c 
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Tbe personality of Europe began to show itself in history when 
from the third imllcnnium bo, and especially during the whole of 
the second millennium, the continent was gradually occupied by 
Indo-European peoples. They were nomadic herdsmen who 
brou^t Europe into touch with the old civilisations of the East. 
As far back as the second mlUeniuum (1900-1150 B c.) there took 
place in central Asia Minor the great confederation of the Hittites, 
which contributed notably to the spread of Mesopotamian dvilira- 
tion towards the iEgcan. Betw-eeo the twelfth and eighth centuries 
BC., others settled in western Asia Minor and the south of the 
Balkan peninsula, where they picked up the heritage of Eastern 
civilisations, drew instruction from Crete, and themselves became the 
Initiators of a great civilisation wtuch they spread throughout the 
Mediterranean from the Black Sea to the Straits of Gibraltar. 
These were the Hellenes. 

Hellenic civilisation, the first stage in truly European culture, made 
vital contributions to tbe intellectual and material aspects of life. 
Its characteristics were, on the one hand, an orderly, clear, and 
inquisitive mind which excluded from its thoughts nothing of the 
world outside, and, on the other hand, a technical ingenuity which 
contrived inventions capable of increasing man’s control of nature. 
These included improvements in the casting efbronze and the weld- 
ing of iron, devices for lifting, new types of IxMts. the construction 
of breakwaters and harbours, the endless screw, the paddle wheel, 
the watermill, transmission gear, the hydraulic clock, the pump both 
suction and force, the siphon, and the principle of the windmill. 
Roman technique added scarcely anything to Greek technique, 
except in architecture and road construction. 

A second stage in European dribsation is seen in the Middle Ag«, 
begin^g in the eleventh century. This stage was remarkable for its 
practical inventions, which were the most effective since Hellenic 
times. In transport we owe to iithe modem methods of harnessing, 
the use of the properties of the magnetic needie, the vertical rudder 
for ships, and the two-doored river lock. In industry it perfected 
the windmill and applied the watermill to grindmg com, sawing 
wood, fulling cloth, and working hammers and bellows in smithies, 
la several other branches of the matenal world it greatly improved 
tbe techniques of the andents. 

A third and last stage in European civilisation embraces modem 
times from the seventeenth century, and especially since the middle 
of the eighteenth. Primed by technical inventions such as the 
microscope, thermometer, barometer, and air-pump, it burst out 
into the Industrial Revolution, that English offspring of coal and 
steam, which caused an upbeat in industry and transport that 
affected the whole of man's life. Its effects were so rapid, so pro- 
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found, and so universal, that the concept of civilisation has long been 
restricted by some to the elements of European culture. 

In the history of chihsation pre-Columbian America represents a 
world which was isolated for centuries and neither received nor gave 
anything to other continents. Two native centres of a’vilisatioo 
grew up, one in Mexico, Guatemala, and Yucatan, the other in 
Columbia and Peru. Both were situated in the tropics, but were on 
lugh tablebnds where altitude modified the heat of summer. They 
have one feature m common with the centres of civilisation in the 
Old World, namely, a dry climate which led to the control of 
streams by means of irrigation works. Their formation look place 
far later than those in the Old World. This was because human 
settlement in America is comparatively recent. No certain proofs 
have been found of palaeolithic man’s existence in America, and the 
continent was empty of mankind until, after the retreat of the 
Quaternary ice-cap, immigrants reached it from Asia and Oceania 
across Bering Strait and the Aleutian Islands or in the extreme south 
along the sub-Antarctic lands. 

In these distant times migrants from Asia brought with them a 
very early form of civilisation. They took with them neither cereals 
nor domestic animals, except the dog, nor any of the techniques 
known in Europe and Asia since the Neohtlu'c Age. AmerteaQ 
civilisation was wholly developed in that continent independently 
of Western civilisation, and reached its highest peak in Mexico and 
Peru, where it attained its zenith in Central America among the 
Mayas, Toltecs and Aztecs, and in South America among the 
Clubcbas and even more among the Quechuas. Among the last 
named the Incas built up between the twelfth and fiAeenth centuries 
a vast empire stretching for more than 2,500 miles from lat. 2* N. 
to lat. 35° S., and having an area fifteen times as large as that of 
Britain. Common charsinerisiics have made these communities a 
distinct form of civilisation. On their arrival the Spaniards were 
surprised to find peoples who had built towns and temples, con- 
structed roads and bridges, and cultivated maize, tobacco, and 
cassava, knew how to smelt and alloy copper and precious metals, 
and carved objets d'art, but were abnost entirely ignorant of the 
use of domestic animals, of iron, the wheel, glass, and the tools of 
the Western world, and were without writing. If the Spaniards had 
not arrested the development of this cmlisalion. it would have 
achiev^ a very efficient adaptation of the American environment. 
In fact, as it appeared too late, remained in isolation, and disappeared 
too soon, it failed to spread and has made only slight contributions 
to the progress of mankind in ge n e ral. 

So. in proportion to a community's ability to control or master 
oaturc.il has evolved a fonnof dviliattQn peculiar to itself. Though 
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natural factors may bestow elements of stability and permimeQce on 
man’s mode of life, the same is not true of the factors of civilisation 
winch on the contrary impart a changeable and whimsical character. 
Where two countries have the same natural potential it may so 
happen that one will remain static whilst the other will make great 
progress in civilisation. The same country and the same group of 
people may pass through several stages of civilisadon. Some 
countries Juve times ofprogress and expansion in civilisation, whilst 
others undergo periods of retreat and regression. Striking contrasts 
may occur in the same mode of life owing to a difference in the stage 
of civilisation. 

Mesopotamia, Egypt, India, and China have given birth to great 
civilisations; and certain periods have witnessed great expansions of 
human communities. The Upper Palaeolithic culture spread over a 
vast area and was homogeneous from Siberia to Wcslem Europe; 
the Neolithic Age marked the dispersion throughout the world of a 
form of civilisanon dependent upon agriculture and stock-tearing, 
and characterised by pottery-making and the worship of the dead. 
But progress does not move is a constant direction. Years of 
reedioaity and (tuiescence succeeded the civilisation of the Pharaohs. 
Art was less animated, less powerful in (he Neolithic Age than in the 
Reindeer era. The Veddas of Ceylon lost the skill of working atone 
and making clothes of bark cloth; (heir social discipline weakened, 
and they (ended gradually to dbappear. In some countries several 
forms of civilisation have succeeded each other. The most astonish- 
ing example of progress of this kind comes from America, where the 
majoTiiy of the population was still in the Stone Age when the 
Europeans arrived. Suddenly at one stroke they got the use of iron 
tools and weapons, cultivated plants, and domestic animals from the 
Old World. Among the latter were the ox, that complemetil of the 
plough; the sheep, which multiplied into immense flocks; and the 
horse, which turned the pedestrians of the prairie and the pampa into 
excellent riders. At the same lime America also got all the materia! 
civilisation of Europe with its various types of buildings and its 
crafis, together with its moral culture and the Chnstian religion. 
Other countries, like Tunisia, have had several forms of civilisation 
superimposed on or replacing each other. Punic civilisation, intro- 
duced by the Phoenicians whose cultivation of cereals and planting 
of trees improved the land, was replaced by Roman civilisation 
under which agriculture was itnprov^ still further and the number 
of towns increased. Roman culture was superseded by Arab 
avilisation, which had discarded a sedentary urban life in favour of 
a nomadic career, and was in its tom supplanted by European civilisa- 
tion, wfhich again improved agriculture, introduced mining, and 
revived town life. Nearer our times another instance of rapid 
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change in the type of civilisation comes from Japan, where in three* 
quarters of a century there has been a development that took more 
than seven centuries to achieve in Europe. An old agricultural 
nation, isolated and artihcialiy mihdrawn from intercourse with 
foreigners, Japan has become in ihreequartcrs of a century an in- 
dustrial country with a merchant navy and a share in norld com- 
merce. At the present moment China is trying before our very eyes 
to change no less radically, and to establish an industrial state. 

DiiTerences m the stage of avilisation, and unequal means of 
acting on and reacting to nature, lead to the development and con- 
tinuance of extraordinary contrasts in the mode of life. Gathering 
involves on the one hand the collection of fruit from forest and scrub, 
as is done by the Bushmen, Australian aborigines, and the hillmen 
of Indo-China; and on the other hand the search for and tapping of 
rubber trees in the basin of the Amazon or the Congo, an operation 
which would be impossible but for modem means of transport, and 
which is carried out for commercial purposes. What a dilTcrcncc 
there is between the primitive methods of hunting practised by the 
prairie Indians, the pygmies of African forests, the Samoyedcs and 
Tungus of the tundra on the one hand, and on the other the methods 
of trapping fur-bearing animals with the traps and fire-arms of the 
trappers around Hudson Day or in present-day Siberix What a 
contrast there is between the Eskimo method of fishing with its out- 
of-date devices, and trawling from big motorised cod-boats on the 
Grand Banks. 

In hot lands we see side by side the native culiivation of roots and 
trees: bananas, cassava, and yams; and the large-scale plantations 
of coSTfc, sugarcane, and rubber of European enterprises. In dry 
countries wc see the contrast between settled stock-rearing on the 
grasslands of the United States and nomadic pastoralism on the 
steppes of Asia; or between the nomadic Boers with their ox wag- 
gons and the nomadic Bedawins with their saddle and pack animals; 
between careful irrigation in Egypt and India, and a ruined irrigation 
system in Iraq. In temperate bnds agriculture is carried out by a 
great labour force in some parts of Europe, but by machines m the 
United Slates and Great Britain; in one place the plough is used, in 
another the hoe; here cattle arc reared for beef, therefor milk; here 
sheep arc bred for wool, there for mutton. Looking at mountain 
regions we see that In Switzerland and Savoy the grass h used from 
the valley bottoms right up the mountain slopes, w hilst in Japan and 
the United States there is no economic connexion between the low- 
land and the upland. In Europe domestic animals supply milk and 
meat, but in monsoon Asia they are used only as pack or draught 
animals. In industry huge factories in England contrast wiih domes- 
tic crafts in India and China. Hnally. commerce had its great 
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centres at first in the eastern Mediteiracean, then in the course of 
time in the western Mediterranean, and at length on the shores of 
the Atlantic. Shipbuilding, whidt was centred in the United States 
at the beginning of the nineteenth century, moved to England at the 
end of the same century. Underlying all these migrations and 
changes, all these contrasts, and all this diversity in ways of life under 
similar conditions, there are essential difierenees, accentuated to a 
greater or lesser degree, m the nature of civilisation. 



PART II 


FORMS OF ADAPTATION TO THE 
ENVIRONMENT 



Chapter 4 

HUMAN LIFE IN COLD REGIONS 

The cold regions of the earth cannot be regarded as bounded by the 
Arctic and Antarctic Circles, which are mathematical lines drawn 
round latitude 66i N. and S. and do not coincide with any particular 
condition of life; or the mean annual isotherm for 32® F. (0® C), 
smce this indeed includes some very different climates; or by the 
tree-line, on the score that tree growth extends over a large part of 
the region. The northern limit of cereals would seem to suit the 
facts in the northern hemisphere, since it marks n fundamental 
change m man’s way of hfe. In spite of the recent aebie^-nnents of 
scientific cultivation in the Arctic, this line marks the end of agri- 
culture and the beginning of a region inhabited by stock-rearers, 
fishermen, and hunters. Thus delimited, the cold belts include vast 
areas stretching far beyond the Arctic and Antarctic Circles. But it 
is indeed scarcely necessary to discuss the Antarctic region, for, in 
^ite of its vast extent— it has been estimated to cover alwut 5 
million square miles— it is without permanent human settlement. 
In the southern hemisphere only the southern tip of South America 
and its most southerly islands comprising Tierra del Fuego, Staten 
Isbnd, southern Patagonia, and some of the mountains in Chile 
fall within an inhabited part of the world. 

The Arctic region forms a more \-aried and more instructive area' 
for the human geographer. Excluding the Arctic Sea, it extends over , 
nearly 4 5 million square miles. Greenland alone covers some 
840,000 square miles, and Banks and Melville Islands and BaOia ' 
and Victoria Lands together have an area of more than 200,000 
square miles. Alaska measures more than half-a-million square 
miles, the Canadian North nearly 1-5 million and the Soviet Arctic 
taken altogether nearly as much. The region is therefore a \-ast part 
of the oeamene (inhabited bnd), in winch man's activities take on 
very varied aspects. 


KATL'RAL CONDHIONS 

The features of the climate generally impose special conditions on 
the life of men, animals, and plants. The essential facts seem to be 
the long scs-ere winter together with the absence of a summer of 
reasonable length. Winter is the season in which the sun does not 
appear above the horizon. Continuous night reigns for several 
months, and the length of this period explains the low temperature 
c2 53 



54 FORMS OF ADAPTATION TO THE ENVlRONitENT 

of the mass of air in inunediate contact with the Poles. The fall 
in temperature is all the more pronounced because, during the 
period of insolation in summer, the obliquity of the sun’s rays re- 
duces the amount of heat absorbed the soil and the surrounding 
air. Apart from its effect on climate, the polar night itself is a 
principal factor which powerfully affects the life of both animals and 
man. Explorers who have wintered among the Eskimos testify to 
the depressing influence of the long night, which gradually under- 
mines the temperament and morale of even those most adapted to 
the conditions. The darkness and close confinement which it entails 
frequently bring on mental disorders, fits of madness, or stdetde due 
to neurasthenia. These ills arc to be imputed far more to isolation 
in the darkness of swnter than to the inevitable privations w hich the 
conditions involve. 

The cold is incredibly severe. In the Jana valley in which Verk- 
hoyansk is situated as well as in the upper valley of the Lena and 
near Oymekon the mean temperature 1$ fajown to be — 60® F. (-5 1 * C.) 
during the whole of January, and every winter the temperature falls 
below -75® F. (-59* C). It has even been known to reach -95® F. 
(-70® C), and yet this ^strict is inhabited and is now colonised by 
Russians, for the eomplete sliUoessof the alt enables man to bear these 
low temperatures. Apart from the danger which high winds and 
storms cause by butying shelters nnder snowdriAs, these gales are a 
serious threat to the nervous and iherraie balance of the b^y. Men 
who have successfully endured lower temperatures in calm weather 
havebeenlmovmto die asacesuUof’wiodchill’duting violent storms. 
TravcUen say that a temperature of — 60®F. (-51* C.) in calm 
w-cather is borne more easily than one of —30' F. (-34® C)in tempes- 
tuous winds. Man’s most terrible enemy is the blizzard, the pwryu 
of Siberia, wluch envelops the traveller in whirling snow and makes 
it impossible for him to find his way. On such occasions even the 
dogs’ scent is often at fault, and the animals refuse to obey. The 
wisest course is to stop and await the end of the storm. It is 
impossible to light a fire, for a match is extinguished at once by 
gusts and the fuel blown away. Sledges are set up as a windbreak, 
and the men shelter in their fur-lined sleeping-bags. If the storm 
does not last too long, they may by this means escape being frozen 
to death. 

Another feature of the climate is the abruptness of its great changes 
of temperature. They occur on the reverse slopes of mountains 
facing the sea, where winds blowing from the ocean towards the 
Interior of the land are warmed by a process similar to that of the 
fotkn as they pass across the monntains. Thus, in Scoresby Sound 
a sudden rise of icmpcralurc has been obser\-ed in winter from — 5® F. 
to 40“ F. (-20* C to 4’ C.). The disturbance in the human system 
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are only sixty species of plants. Research has established that polar 
flora does not comprise more than 800 species, whilst Mediterranean 
flora comprises more than 7,000. There is the same contrast in the 
animal kingdom. In the tropics tlwrc are sixty-nine families of 
mammals compared with a mere eight in the polar belts. Birds are 
better represented, but 1 14 out of 160 species are marine, and, as in 
the animals, there is a progressive impoverishment of continental 
species. South of latitude 68® N. there are still twenty species of 
sparrows, but north of lat. 74® no more than two remain. In the 
insect world the species scarcely amount to twenty, about ten of 
which are beetles and there are some lepidoptera (butterflies and 
moths) and diptera (mosquitoes). 

The coming of summer in these cold regions has been likened to 
an explosion. In the north ofSiberia the temperature rises abruptly 
in the month of May. At Golskikha on the estuary of the Ycnisey 
in lat. 71® 45' N. everything is still under snow in mid-June, but a fesv 
weeks later the ground is carpeted with flowers. Near Yakutsk the 
snow melts m a few hours. Half a day is enough to thaw a river like 
the Angara, i.e. to melt away a sheet of ice nearly three feet thick. 
Two days later the grass hierally shoots vp, and before this the 
ground IS covered with daisies and anemones. In the polar regions 
as a whole the sharp rise in temperature occurs in May, and this 
causes the vegetation to grow rapidly. As soon as the air tempera- 
ture reaches 37® or 39® F. (3® or 4® C) plants begin to blossom. 
This happens right from the month of May in southern Greenland 
and all along the forest border of the New and Old Worlds. It is 
later near the sea, where fog sometimes makes insolation less 
efTective. In Spitzbergen, for instance, the blossoming period occurs 
between 21 June and 20 July. This extraordinary vigour of the 
vegetation explains Russian success in high latitudes with the 
cultivation of cereals like barley, rye, and oats and some kinds of 
summer wheat able to ripen completely in fourteen weeks. This is 
due to the fact that air and sod store up solar calories, for from 
July night is reduced to a mere twilight and the period of insolation 
extends, at least in theory, to twenty-four hours a day. The sun's 
small angle of inclination above the horizon gives great advantage 
to slopes facing south. The snow melts on them first, the melt- 
water drains oflthem most easily, and there first the grass springs up 
green right up to the remaining patches of snow. There too game 
collects and man’s best hunting grounds ore to be found. 

In the middle of Arctic Siberia it is not uncommon to see the 
thermometer rise in summer to 97* F. (36* C). The earth is hot 
enough for bare feet not to be able to endure direct contact with the 
soil. Throughout the cold regions the surface of the ground rises 
to much higher temperatures in summer than the air over it. In 
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of shrubs bas’c been counted. The Arctic vhtUow (Salix polaris) 
lifts its head scarcely half-an-inch above the lichens and mosses. At 
the southern end of Grecnlaiid io the latitude of Oslo there are 
forests of birch trees twelve or fifteen feet high, but with gnarled and 
twisted boles. Rowans, alders, and junipers are also a dozen or so 
feet high, but their growth-rings sometimes show the undersiied 
trees to be four hundred years old. Moreover, these plants are seen 
only in sunny places, in the southern part of the region. Some low 
growing plants growing in a fairly rich assortment are often found 
arranged in characteristic cushion shape. They include the crow- 
berry with its black fruit, the swamp whortleberry, the myrtle, the 
osier whose pliant boughs may reads up some sis feet in damp, 
sheltered soil. 

One of the characteristic features of ail Arctic \egetation is that 
the plants are all dwarfs. In the Siberian Arctic it has been 
servol (Middendorf) that ooe-ihird of the shrubs are between sLt 
and fifteen inches The grass is soreeiimes Ugher than these 
dwarf shrubs. As for the mosses, they are often only a tiny fraction 
of an inch in height. This dwarf flora has, however, large uadn- 
ground parts, which is a means of escaping the fatal effect of radia- 
tion and ensurmg their continued life. The similarities in structural 
altention caused to the plants by cold and lack of moisture have 
been emphasised (Emm. de Martonne). Many of the features of 
Arctic flora are pl^ly aerophtlous, and the plant associations in the 
region present the spane appearance that they do in arid countries. 

like the flora the fauna adapts itself to the cold. kVann-blooded 
animals do not practise hibernaUoa owing to the «ry low tempera- 
tures, but their bodies are covered with thick fur of closely set, very 
fine hair, as in the case of the ermine and Arctic hare, or with a 
coarser coat like that of the reindeer or musk-oz. To this protective 
covering is added a thick layer of fat, which in the seal may be as 
much as four inches. la the herbivorous animals this reserve of fatty 
matter forms during the summer. Chief among the mammals are 
the carnivores and consequently defensive camouflage covers the 
ennmc, Arctic hare, Arctic fox. the ptarmigan, and the snowy owl 
with a white coat that makes them d^cult to see against the snow. 

The outstanding features of both the flora and the fauna of the 
cold regions is their poverty. The vegetable and animal worlds alike 
comprise a considerable number of individuals, but these belong to 
a very few species. 

In contrast with the tropical flora, Arctic flora shows great uni- 
formity in the ciroimpolar belts. The more severe the cold, the 
fewer the species. In Iceland the Bora is fairly varied, but it grows 
gradually poorer in Greenland, Spiubergen. and the Taymyr 
peninsula and is utterly impoverished in Melville Island, w here there 
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to north and thus cause a zonal distribution of the chief forms of 
plant and animal life. It is scarcely possible to speak of a belt of 
cultivation, for these regions are beyond the limi t of cereal cultivation 
and the zones of normal agriculture. Only by persistent effort is it 
possible to succeed in mal^g sporadic centres of cultivation svhich 
appear as veritable oases in the midst of deserts that repel attempts at 
agnculture. On the whole, in the northern hemisphere, where sub- 
polar nature presents some contrasts, there arc thr« types of clearly 
distinct physical environments whose resources are very often 
blended by human communities. They arc forest lands, tundras, 
and the sea, the last of which forms another vital region that is by 
far the best endowed by nature. 

Until recently there was no cultivation in the Arctic. The in- 
digenous flora affords man only berries, lichens, roots, and several 
kinds of sorrel; but the cultivation of cereals has been deemed im- 
possible. A few favourable districts, which have the advantage of 
both good insolation and a supply of melt-water in spring, could be 
used for cultivation, but their combined areas are small. In Icebnd, 
where the natural vegetation allows the rearing of sheep and goats 
and in addition today a few horses and cov>-$, the inhabitants have 
succeeded in cultivating patches of vegetables and potatoes on a total 
area of not quite 2,500 acres in the whole isbnd, which measures 
40,500 square miles. In northern Scandinavia the Lapps sow barley, 
but the harvest is exposed to the risk of either a late spring or frost 
in an early autumn. Modem scientific farming and technique Mve, 
however, made possible the cultivation of small areas in the Arctic 
wherever exceptional mioera) wealth or imperative strategic neces- 
sity has caused the establishment of pennanenl ccnties of population. 

One of the most important of these today is situated on the Kola 
peninsula. Near the fishing centres on the Murmansk coast poly- 
metallic mines and industrid plants which refine aluminium or pro- 
duce chemicals have given rise to seltiements of several thousand 
persons. There the Soviet Covemment has started an original kind 
of cultivation. In the Khibini tundra in lat. 67* 44' N. it has intro- 
duced the cultivation of European forage crops to feed the domestic 
reindeer which supply meal to their Arctic 'towns'. Then, in drained 
swamps crammed with artificial fertiliser the ‘Induslria’ sovkhoz 
sows com in an area of about I3,000acres. The sowing is done with 
seeds that have germinated under frames. As the frames are heated 
by electricity, they also enable the cultivation of a great variety of 
vegetables, not to mention tosnaloci, which ripen during the Arctic 
summer. At the mouth of the Yeniscy another centre of cultivation 
near Igarka has succeeded in producing the forage needed for a little 
herd of milch cows and in growing oats and beans on some 250 acres. 
The vegetables are grown in unde^round chambers which are 
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Spitzbergen at the head of a sooth-fadog fjord the following records 
were taken about midday in July; 

F. C. 

Air temperature 37 ioches from the ground 40® 4 

on a plant tuft 60 15 

on the ground 50 10 

3 inches below the surface 49 9 

The rock is frozen at a depth of between 80 and 100 fret 

On the average when in summer the air temperature near the 
ground reaches 37® F., the layer of soil in which the roots of the 
plants spread out reaches between 50® and 59* F. (10* and 15* C), 
so that the roots are contained in a warra medium in which the 
temperature is nearly constant owing to the slight diurnal range. 
Between lat. 70 and 78® the diuraal range in Jvms is 8® F. (4‘S® C.), 
in July 6® F. (3 4° C), and in August 5° F. (2 9® C.). Hence the 
extreme importance of tdcrocUmaies in the Arctic. The great 
success in cultivation in these difficult regions could most often be 
explmned as due to the judicious use of slight advantages la soil and 
aspect, which though aegligible in less harah climates, assume here 
aa essential discriminative value in tlu choice of sites for human 
settleoent and cultivation. 

Summer is a clearly narked interval between two very severe 
winters and enables living beings to penetrate into the cold regions 
right up to astonishingly high latitudes. In the bard climate of 
Verkhoyansk, in which the mean annual temperature does not rise 
above 2' F. (-16* C). there is a forest of larches. These trees are 
able to bear s'cry low temperatures, and besides for the three months 
of June, July, and August they enjoy a mean of 52® F. (11® C.) and 
in July one of 60® F. (IS* C.). This summer warmth allows the 
forest to advance northwards along the valleys of Siberia to more 
than a degree of latitude beyond the limit reached in Europe. It 
also allows the growth of a large variety of phanerogams, of which 
Melville Island has sixty species and New Siberia thirty-six. 

The extraordinary swarm of mosquitoes that exist in the tundra 
and on the borders of the great northern forest has become a com' 
monplace story. The insects were a frightful handicap to the con- 
struction of the Alaska Highway, they are a scourge in the salt and 
gold mines in the Soviet Arctic, and they help to hasten the north- 
w^ migration of reindeer at the beginning of summer. But sur- 
prisingly enough, the number of mammals increases in very high 
latitudes. Thus, the large ice-free areas on the north coast of Green- 
land and the ncaiby islands hasbour herds of musk-oxen and crowds 
of hares and lemmings. Traces of Eskimo encampments have been 
discovered as high as in tat, 81® N. 

Climatic conditions become progresshely more severe. from south 
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to north and thus cause a zonal distribution of the chief forms of 
plant and animal life. It is scarcely possible to speak of a belt of 
cultivation, for these regions are beyond the limi t of cereal cultivation 
and the zones of normal agriculture. Only by persistent effort is it 
possible to succeed in making sporadic centres of cultivation which 
appear as veritable oases in the midst of deserts that repel attempts at 
agriculture. On the whole, in the northern hemisphere, where sub- 
polar nature presents some contrasts, there are thrw types of clearly 
distinct physical environments whose resources are very often 
blended by human communities. They arc forest lands, tundras, 
and the sea, the last of which forms another vital region that is by 
far the best endowed by nature. 

Until recently there was no cultivation in the Arctic. The in- 
digenous flora affords man only berries, lichens, roots, and several 
kinds of sorrel; but the cultivation of cereals has been deemed im- 
possible. A few favourable districts, which have the advantage of 
both good insolation and a supply of melt-water in spring, could be 
used for cultivation, but their combined areas are small. In Iceland, 
where the natural vegetation allows the rearbg of sheep and goats 
and in addition today a few horses and cows, the inhabitants have 
succeeded in cultivating patches of vegetables and potatoes on a total 
area of not quite 2,500 acres in the whole island, which measures 
40,500 square miles. In northern Scandinavia the Lapps sow barley, 
but the harvest is exposed to the risk of either a late spnng or frost 
in an early autumn. Modem scientific fanning and technique have, 
however, made possible the cultivation of small areas in the Arctic 
wherever exceptional mineral wealth or imperative strategic neces- 
sity has caused the csublishtncnl of permanent centres of population. 

One of the most important of these today is situated on the Kola 
peninsula. Near the fishing centres on the Murmansk coast poly- 
metallic mines and industrid plants which refine aluminium or pro- 
duce chemicals have given rise to settlements of several thousand 
persons. There the Soviet Govenunent has started an original kind 
of cultivation. In the Khibini tundra in lat. 67*44' N. it has intro- 
duced the cultivation of European forage crops to feed the domestic 
reindeer which supply meat to their Arctic ‘ towns’. Then, in drained 
swamps crammed with artificial fertiliser the 'Industria' sovkhoz 
sows com in an area of about 13.tXX) acres. *1116 sowing is done with 
seeds that hasc germinated under frames. As the frames are heated 
by clearicity, they also enable the cultivation of a great variety of 
vegetables, not to mention tomatoes, which ripen during the Arctic 
summer. At the mouth of the Yenisey another centre of cultivation 
near Igarka has succeeded in producing the forage needed for a little 
herd ofmitch cows and in grow mg oats and beans on some 250 acres. 
*1156 vegetables are grown tn underground chambers wb'icb arc 
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Spitzbergen at the head of a sotrth-facnig fjord the following records 
were taken about midday in July: 


Air temperature 37 inches from the ground 40* 4 

on a plant tuft 60 15 

on the ground 50 lo 

, . , 2 inches below the suiliux 49 9 

I he rock IS frozen at a depth of between 80 and 100 feet 

On the average when in summer the air temperature near the 
ground reaches 37® F., the layer of soil in which the roots of the 
plants spread out reaches between 50® and 59® F. (10* and 15* C.), 
so that the roots are contained in a warm medium in which the 
temperature is nearly constant owing to the sUght diurnal range. 
Be^een lat. 70 and 78* N. the diurnal range in June is 8* F. (4-5* C.), 
in July 6 F. (3-4* C.), and tn August 5“ F. {2-9® C). Hence the 
extreme importance of microclimates in the Arctic. The great 
success in cultivation in these difficult regions could most often be 
L*'® judicious use of slight advantages in soil and 
aspect, wluch though negligible in less harsh climates, assume here 
an essential (hsermunativc value in the choice of sites for human 
settlement and cultivation. 

Summer is a clearly marked interval between two very severe 
^tera and enables living beings to penetrate into the cold regions 
nght up to astonislungly high latitudes. In the hard chmate of 
temperature does not rise 
M ® 2 F. (-1 6 0. there is a forest of larches. These trees are 
able to bear very low temperatures, and besides for the three months 
of June, July, and August they enjoy a mean of 52® F. (1 1® C.) and 
ra u y one of 60° F. (15® C.). This summer warmth allows the 
f^omst to advance northwards along the vaUeys of Siberia to more 
lif« latimde beyond the limit reached in Europe. It 
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In the Arctic the tree-line coincides fairly well ^vith the isotherm 
for 50° F. (10° C.), but not with any parallel of latitude. In Alaska 
and the basin of the Mackenzie forest stretches for more than 300 
miles north of the Arctic Circle, but in eastern Canada it ends at 
lat. 57° N. on Richmond Gulf owing to the low summer temperature 
caused by large expanses of ice in Hudson Bay. It moves north 
again in the Old World as far as the northern tip of Scandinavia and 
the Kola peninsula and reaches ht. 72° 50' in Siberia at the mouth 
of the Khatanga, a thousand miles farther north than Richmond 
Gulf. It retreats slightly souihn'ards again between the Lena and 
Bering Strait, where it docs not pass north of lat. 64° N. Here the 
trees are broken or killed by dry, violent winter storms that in north- 
east Siberia cause an enormous fall in temperature. Nowhere, 
however, is the treeUne a real bnc, for as one goes northwards the 
trees become smaller and smaller and less and less densely spaced, 
and the forest breaks up into clumps of little trees and, leaving the 
high ground bare, grows in the valleys and in the sheltered lower 
slopes. Then, creeping along at ground level it leaves its last re- 
presentatives in the tundra m the stupe of dwarf shrubs, birches, and 
junipers, whose branches do not grow upwards, but tend to stretch 
out parallel wth the ground so as to rest on the warmest layers of 
air. In the Yukon valley and that of the Khatanga the advantage of 
having deep, sheltered valleys enables the forest to advance north- 
wards. 

Birches form the border of the forest in southern Greenland, Ice- 
land, northern Scandinavia, and ihc Kob peninsula, but in all other 
parts of the region conifers form the rearguard. These are Pimis 
nigra and Pinuj alba in North America, Picea oborota on the cast 
coast of the ^Vhltc Sea, and Larlx sibirica, Pinus siblricia, Pinus 
sylcestris, and Pinus eembra (Siberian cedar) throughout the Siberian 
tayga. Along with the conifers arc also found massive stands of 
poplars, alders, and willows. The undergrowlh is formed by a thick 
carpel of red whortleberries, bilberries {I'aceinium oxycoceus), and 
strawberry plants. In clearings in Siberb Heracleum sibiricum grows 
into tall grass. The forest harbours a fauna consisting of various 
ruminants and carnivores, swamp birds, grouse, and hazel hens. 
The streams swarm with fish, the choicest of which is the sterlet 
(Acipenser ruthenus), which may reach a weight of six pounds. 
The plentiful game supports hunting and fishing peoples, the most 
typical of these being the Tunguses of the tayga, who number 
40,000 and arc scattered over the tcgioti between the Yeniscy and 
the Pacific. In Canada as in Sibcrb'thi forest border of the cold 
belt contains the finest species of fur-bearing aarmals, including the 
black or silver fox, black beifs. ermine, and sable. ' • 

Another pecuViarcountryis the tundra. This naihc'^s given in the 
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polar shores in flocks, are ubiquitous species attracted to high 
latitudes by the abundance of fish. Others, such as penguins, 
guillemots, and loons, live permanently in the region. Auks (Alcida), 
which are found on Arctic shores, have a limited power of flight. 
On the other hand, penguins, which live in the southern hemisphere, 
have atrophied wings that are practically changed into flns. Their 
countless flocks cover the ice cliffs and shores of Antarctic lands, the 
coasts of Tierra del Fuego, Patagonia, and the Falkland Islands. 
Currents of the Southern Ocean have carried them to Tristan da 
Cunha, Kerguelen, St Paul, and Amsterdam Islands, to New Zealand, 
South Africa, and the Galipagos Islands. 

The most remarkable sea mammals are the walrus and seal. There 
are two species of walrus, one of which is confined to the North 
Atlantic, where it is found in the fringing seas of the Arctic and on 
the northern coasts of Newfoundland and Labrador. The other, 
which is remarkable for its much longer tusks, is confined to the 
North Pacific, where it is found in Bering Sea, especially around the 
Pribilof Islands, and in the archipelago off the western coasts of 
Arctic America (Banks Land). Seals live in the same waters. Every 
year in the breeding season they gather in enormous herds on the 
sloping beaches of Arctic islands. In these ‘rookeries', the ground 
of which they litei^Iy carpel with their outspread bodies, sealers kill 
them in thousands. In the Antarctic seas mammals are represented 
by the sea-lion, or eared seal, which abounded at the beginning of 
the century all around Antarctica, but thoughtless massacre has 
made them scarce in some of the more accessible rookeries. The 
big cetaceans, like the right whale, being deep-sea animals, have only 
inddcntal interest for coastal life, and their e-sploitation caUs for 
different techniques than those which the northern peoples have 
painfully ebborated. On the other band, the pobr bear (t/rrus 
marttimus} is the king of Arctic beasts. It feeds mainly on fish and 
seals and does not hunt bnd animals except when the ice is too thick 
for it to fish. On those occasions it cats anything, including the 
bodies of stranded whales and birds with their young. When intense 
cold deprives it of all sources of food, it makes a nest in the snow and 
hibernates for several months. 

Throughout the cold regions the environment is one of marked 
difference in the seasons. In (be three basic parts — forest, tundra, 
and coast — winter is a dead season during wluch shelter is necessary; 
but summer is a season of life and exuberance. In winter all animals 
that do not hibernate leave the tundra for the forest, and birds fly to 
countries farther from the pole. In summer the whole region is astir 
with the movement of living creatures. There are bird migrations, 
the passage of schools of fish along the coasts and in the rivers, and 
fang j ottmeys of ftcttls of grsss^atittg saimzli. These rftiTcmmces 
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Soviet Unioo to cold enpatitei ittetdung from the edge of the forest 
to the shores of the Arctic Sea. In Canada they are called ‘barren 
lands’ or ‘barren grounds’. The environment is hostile to tree 
growth, and phanerogams, of vihich there are more than 120 
varieties, do not always succeed in flowering and bearing seeds; but 
from the end of June compact masses of anemones arc found to the 
south of Hudson Bay, where there are also six varieties of edible 
berries, which arc picked by the Eskimos in mid-July. 

The tundra is a paradise of mosses and lichens over the greater 
part of its surface. Two genera of mosses are dominant, namely, 
Pol)iric/ium, which has a short stem and greenish-brown Itav^ 
packed together like a Ar bud and covers nearly all of Arctic Siberia; 
Sphagnum, which grows in swamps and damp valley bottoms, 
forming peal bogs wherever water does not run off. The slightest 
feature in the surface of the ground brings on a difTerence in grasses, 
and phanerogams duster on humps where the soil is drier and better 
wanned by the sun. As this kind of feature often occurs on the 
borders of the tundra, it forms a fairly continuous belt of good 
pasture, as the Siberian Samoyedes well know. In the New World, 
and at any rate on the shores of Hudson Bay, the edge of the forest 
advances far too near to the sea to give room enough fot such 
pastures. Perhaps this explains the aKence of pastoraLsts in high 
latitudes in the New World. 

Farther north the humps form the habiut of lichens and, especi- 
ally m Siberia, of the variety known as Chdonia, or 'reindeer moss’, 
wWch is the favourite food of Sanu^ede reindeer. The tundra is 
alive in summer only, for then a whole fauna of large and small 
herbivorous animals, rodents.andcaraivoresrangesabout. Summer 
is the only season in which the tundra affords man a living either by 
hunting, fishing, or stock-rearing. 

The last belt of the Arctic lepon is the rnarilime fringe near the 
Pole. It is a world apart, without plant life, but swanning with 
animal Lfe. This exuberance, for which the sea alone is responsible, 
is found to be as great off the shores of Antarctica as within the 
compass of the Arctic Sea. The disappearance of land fauna is 
accompamed by an astonislusig ptoUferation of marine fauna, which 
explains the swarm of azmebda, echinoderms, molluscs, cnistacea, 
and the host of planktoiuc elements found in the region. Being well 
supplied with food, the coastal waters serve as assembly grounds for 
schools of fish, which themselves attract iimumerable species of 
fish-eating birds and manitnaU as far north as lal. 82° N. 

Among the birds the dominant species are those that fish, swim, 
and dive in the sea. Some are only occasional visitors to the regiotL 
The eider duck {Somoiena mofhsswno) finds shelter for its nest as far 
north as lat. 80° N. Seamews, g ulls , and cormorants, which haunt 
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beasts are pulled up on to tlie banks and cut up. The meat is dried, 
smoked, or frozen if the temperature is smtable, and forms a stock 
of wmter food. 

In Canada also caribou hunting takes place in summer. As soon 
as spring begins, the Eskimos move away from the coast where they 
had hunted seals all the winter and go to find the caribous, which are 
then starting on their summer migration. On the hunting grounds 
they used often to come into collision tn former times with the Denes 
and Algonquin Indians, who had left the forest in pursuit of the 
caribous. The traditional method of hunting consisted of driving 
the a nima ls towards natural or artificially constructed narrow 
passages at which the hunters lay in ambush and attacked the herd 
with arrows and spears. Sometimes, too, the herds were driven into 
deep water, where they w'erc at the mercy of the hunters. AH 
through the summer the men followed the caribou, moving day after 
day, to set more ambushes. The game killed in the day was quickly 
prepared, dried, and placed in a ‘cache*, that is, in an underground 
hiding-place dug down to the frozen rock, carefully marked — and 
the chase was resumed. Every clan has a certain number of store- 
houses of this kind to which it has recourse in winter. 

The method of hunting has scarcely changed. But the inttoduc- 
tion of fire-arms, which at first cau^ greater slaughter, had the 
elTect of making the game dangerously scarce. Besides, frightened 
by the noise of the guns the caribou deserted some of the hunting 
grounds to use other routes less accessible to man, so that the 
Eskimos gave up using guns when hunting for food and when it was 
necessary to remain as long as possible in touch with a big herd. 
They keep the guns for hunting in winter, when they shoot single 
beasts. 

In winter hunting takes place In the forest. The peoples of north- 
eastern Siberia, like those of Alaska and Labrador, are actively en- 
gaged in it. The Eskimos are mainly busy w ith trapping foxes, but 
the Tunguscs and natives of Kamclulka chiefly hunt sables. This 
is a difficult business, for the sable is very shy. TTic hunter must face 
hardships that put a strain on his constitution, for he cannot light a 
fire since the scent of it would be enough to drive away the game. 
Winter hunting is carried on only for the cash return it brings. With 
the money got from the sale of furs the natives, both American and 
Asiatic, are able to buy tea. flour, arms, and ammunition as well as 
little things whose use was formerly unknown, but was learnt on 
their contact with civilisation. 

Fishing in lakes and at river mouths is the natural and oHen in- 
dispensable complement of hunting. On the coast of the Anadyr 
and the Sea of Okhotsk it is more important than hunting for pro- 
curing a stock of provisions for the winter. Among the Tunguses 
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and this periodicity impress tbemscUes strongly on human life esen 

m the heart of the most modem Arctic ‘towns’. 


ItUKTTRS. nSIIERMCN, AND STOCK -REARERS 
The scarcity of pros isions afforded to man naturally by the plant 
world increases the seriousness of the occasions when food plants 
cannot be grown. Besides, few of the plants yield food for the 
gatherer. As a result the animat world has to be drawn on through- 
out to provide a means of livelihood, whether by hunting, fishing, or 
stoci-rcaring; and as a rule there is a more or less successful com- 
bination of all three activities. In fact, a single means of earning a 
livelihood is seldom adequate for the subsistence of a human com- 
munity, and therefore peoples who are restricted to one activity only, 
^e the Indians and Eskimos who hunt caribou in the Canadian 
North or the Onas who hunt guanacos in Ticrra del Fuego, are 
counted amongst the most wretched and insecure of men. Taken all 
round, the peoples of the cold regions are clearly divided into two 
groups differing in mode of life. On the one hand, there are the 
nsbenren and hunters who live by killing and eating wild animals; 
aimm the other hand, the stock-rearers w ho liv e mainly on domesti- 
cated reindeer. 


Hmters and ^ennen.— There are two spheres of hunting and 
luhmg the land and the sea. These are equally full of game, but are 
m f^ exploited by different tjT>e$ of men. The sea with its more 
v^ed Kwurws tm produced the most original types. Both in the 
Od and New Worlds humersin the Arctic pursue two kinds of game 
r 4^’ j hunt for subsistence and in winter for the 

tur trade. The animals which supply food are the reindeer and the 
A^can ^iboo, wWch is a smaller variety. The whole Lfe of the 
Yakuts of Sitwria and of the Eskimos in Canada is organised to suit 
mmdeer huntmg. In May Just when the reindeer, which have been 
h^sed by mosquitoes and gadflies, leave the forest for the ice-free 
north, they arc thin and often covered with sores, 
^ose kiUrf are scarcely fit for dogs’ food. In August and Septem- 
Der. when the beasts return to the forest after having been fattened 
m summer, the real hunt begins. In some years herds of several 
^ousa^ a^ls are seen moving in columns thirty to sixty miles 
long. The Yakuts prefer to attack them as they pass across a stream. 

J followed ns leader into the water, the 
crossing, whilst the most 
skflful^rmcd with short spears, penetrate into the mass of swim- 
^i*.^** slaughter them. Good hunters have been seen to 
kUt a hundred reindeer m less than half-an-hour. When killed, the 
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of its air-hole in the ice to breathe on the surface. The Eskimo knows 
all the seal’s tricks and can outwit it in a thousand ways. Ho\ve\'er, 
the DelphiniJa, grampuses, and right whales are as popular with 
him. In Diskdfjord, lat. 69* N., it sometimes happens that ice from 
the open sea closes the mouth trf an inlet before the whales in it can 
get out, and the animals are slowly driven towards the inner end 
of the fjord. Such a windfall, known by the Eskimos as savssat 
(bottling up), attracts to the neighbourhood tribes that come from 
afar to profit by it. TTius. it may be that in one season several hundred 
narwhals and whales may be killed, and these supply an enormous 
quantity of meat, fat, leather, and bone. The tools, dwelhngs, and 
even the customary laws of the Eskimos are strictly adapt^ to 
making a living from the sea and to its hardships. 

Stock-rearers. — In the cold regions there are no cereals, but the 
climate allows the use of the pastures that spring up in summer. 
Domestic animals like the ox, horse, sheep, and even the pig have 
penetrated very far today into the cold regions, but none of them 
has been able really to endure a pastoral mode of life. The artificial 
conditions in which beasts are kept makes them merely extras. Only 
in Icebnd has the sheep become the basis of a rural economy. Since 
the thirteenth century the rearing of the animal has been strictly 
regulated by legislation. Tbelaw fixes the time of fecundation, and a 
Iamb bom out of season involves a heavy fine on the owuer. Every 
spring the flocks in a district are all collected and taken in a body to 
the summer pastures, or effretur. The return of the flocks at 
Michaelmas is followed by the slaughter of many of the animals, for, 
as the stocks of forage are small, only a few beasts can be kept 
through the winter. TTie dried, smoked, or frozen carcasses form the 
meat supply for the winter. Icelanders have for long lived almost 
exclusively off their sheep, which at the present time number half a 
million head. The wool provides the cloth for their clothes; the 
membranes got from lambing have long served to replace panes of 
glass in the farm windows. 

Except in Iceland, however, there arc no sheep in the Arctic. The 
flocks introduced by the Danes into the district of Julianehaab 
where southern Grecnhnd is free from ice are there only as an 
experiment. Although in summer they graze on the meagre crop of 
willow, dwarf birch, daisies, and rhododendrons, they have to spend 
the winter rmder cover, and for more than six months they must 
have their food eked out with dried fish. So, in fact, the experiment 
is a skilful exercise in zootechnique rather than a genuine case of 
acclimatisation. 

To the same kind of successful experiment belongs the rearing of an 
English breed of pigs in some of the settlements in the Soviet Arctic. 
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and Koriaks, who are both hunters and stockmen, it plays a great 
part in procuring foetd, espedaily among the forest farces who 
have no domestic reindeer. It is carried on in both spring and 
summer. 

Spring fishing brings in a valuable food supply just when Ae 
winter stocks become exhausted. From the beginning of May plaice 
and haddock make their way up the river mouths. Then herrings 
arrive off the coast, followed sometimes by cod, nearly at the same 
time as salmon move down the river. The consequent swarm offish 
attracts Tungus clans to the coast, where men and dogs give them- 
selves up to feasts of fresh fish, nobody giving a thought to laying up 
stocks for the vrinter. This need occurs to them only during the 
summer fishing, which takes place at the end of June. At that time 
the fishermen build dams and set traps in the streams so as to catch 
the schools of salmon-trout which for three months move to and fro 
between the sea and the upper valleys of the rivers. The fish caught 
are threaded on to sticks and put in the air to dry. In the bright, dry 
weather this is an easy operation, but fog often necessitates its com- 
pletion by smoking the fish, in a fim of rotten bircK logs. 

Fishing is the chief business carried on along the coasts, but it is 
combined with hunting sea animals. Tbe abun^ce of animal life 
explains why the whole of the Arctic coast is peopled with fishermeUi 
including the Norwegians of Finnmark, the Tunguses, Chukchis, and 
Aleutians; but nowhere to the Old World does one a people so 
well adapted as the AmerKaa Eskimo to make a living from the sea. 
They are a typical coastal people who have been able to take advan- 
tage of whatever Nature give* for man’s use. Thanks to them the 
Arctic acclupeUgoes of the New World are inhabited, wlulst Ae 
islands off the coast of Siberia have sever had permanent native 
settlements. Today, the territory occupied by Eskimos extends from 
lat. 79" N. on the coast of Greenland to l&t. 53“ 4' south of Hudson 
Bay. From east to west it stretches from the coast of Greenland to 
the coast of Alaska. In this vast expanse w hich covers 22 degrees of 
latitude and 60 degrees of longitude Eskimos occupy only the coastal 
strips, for only a few tribes in Alaska and Labrador live far from the 
sea. As a coastal people they depend wholly on the sea for their 
food. In 1819 Party noticed that the Eskimos on the west coast of 
Baffin Bay had nothing in their summer tents but what came from 
the sea: food was fish or seal meat; dothes and boots of sealskin: 
the framework of the tents, the upriglUs of the doors, the fastenings, 
the frames of the boats, and the sledge-runners were made of whale- 
bone, and their knives were sharpened walrus teeth. 

The caribou, musk-ox, lemming, and other land game are for the 
Eskimo merely a windfall or a seasonal contribution to the larder. 
His prey is usually the seal, which is harpooned just as it comes out 
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breed of reindeer. Murman alone has two, and these supply more 
than 2,000 tons of fresh meat a year. Closely related to Cervus 
tarandus, the reindeer has been domesticated throughout the north 
of the Old World from the Chukchee peninsula to Norway. It 
reaches its southern limit near the source of the Amur and the Say- 
ansk Mountains, w here it is restricted to the snovsxlad slopes on the 
eastern flank of the range. The other slope, which faces the deserts 
of central Asia, is in fact within the camel's domain. Indiflerent to 
cold, the reindeer feeds in summer on grass and soapwort, and in 
winter it eats hchen, which it tears from the rocks after having re- 
moved the snow with its hoofs and horns. When tamed, it con- 
tinues to lead a wandering and very free life, keeping its wild and 
unprepossessing character. Its training begms as soon as it is three 
years old and continues for five years. It therefore remains in- 
tractable for nearly one-third of its Lfc. So true is this that to milk 
the females it is necessary to lasso and hobble them. Though it has 
a moderate appetite, the remdeer causes its owners some diiflculty 
over its food. Large herds, amounting perhaps to 18,000 head, 
quickly use up the moss and lichen on their feeding ground, thus 
forcing pastoral tribes to be constantly on the lookout for new 
postures. An unremitting watch must be kept to hold the herd to- 
gether, for reindeer tend to scatter and wander off in search of food. 
During snowstorms the Chukchees force themselves to make 
regular rounds of the herd so as to keep it together. An attack by 
wolves may also disperse a herd and cause a third of its number to 
be lost. 

In winter reindeer easily find their food under the snow when this 
is still soft; but when it has become hard, they can no longer cleat it 
away. They must then be driven into the forest to feed on bark and 
twigs. Sometimes the herdsman fells trees to put lichen and upper 
branches within reach of the animals. With such a diet the reindeer 
grow thin and at times die of exhaustion and inanition. In summer 
mosquitoes and gadflies drive the beasts mad, inflicting stings that 
sometimes develop into sores, and not infrequently some epizootic 
disease ravages the herds. There are memories of on anthrax 
epidemic which killed more than 100,000 reindeer in the Russian 
Arctic. 

The reindeer is invaluable. But for it movement in the tundra 
would be very restricted. Strong and enduring, it is used almost 
everywhere as a draught animal, even by the people who harness 
dogs to their sledges for fast traveL The Tunguses and Konaks even 
use them for riding. Its skin is worked into leather for making bools 
and clothes; its coat is woven into coarse cloth; its sinews and guts 
when drawn out are used as string and sewing thread; its bones are 
fasbjonedintoViarpoons,lisVihociVs,aiidxAbeTgadgcts. But aboveaB 
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To feed the pigs locally grown oats and barley plants are cut «hen 
green, and ensilaged; but the grain and fish meal which are indis- 
pensable for fattening the animals come from Vladivostok by lorr)' 
or aircraft. 

Oxen and horses have a less artifidal life. In Iceland cattle arc 
small and usually hornless. Fed in winter with fish waste, they yield 
little meat, but give a fair amount of milk, from which a sort of 
cheese called skyr is made and stored in casks in summer when milk 
is plentiful and is eaten dunng the winter. The horse was introduced 
into Iceland about a thousand years ago, and in the eighteenth 
century its breeding became an important indusiry. In the nine- 
teenth century Icelandic horseswere sought after owing to their small 
size to draw waggons in coal mines in Scotland and Belgium. Yet 
for the Icelander cattle- and horse-rearing arc not regarded as 
important. 

Cattle and horses are perhaps more necessary to the Yakuts and 
other nomads in eastern Siberia. In Yakutia the ox can be kept 
without difficulty as far north as lat. 62*. There Is grass enough in 
summer for a supply of good hay to be cut for the winter. klO" 
fortunately, the bay-making season coincides with the fishing season. 
There is not lime for the men to store up tbe hay, and the beasts iuve 
to be satisfied m winter with dried fish and birch-twigs. Tbe cows 
give so little milk that a dozen are needed to satisfy the wants of a 
single family; and it is rare for so many to be kept; hence, milkjs a 
mere extra and in any case has only recently introduced into 
the dice Formerly, indeed the Yakuts regarded homed cattle as 
unclean. The difficulty of food supply has alone gradually led them 
to replace the horse by the cow not only as a draught animal, but 
also for its yield of milk and beef. Before cows came to be kept, all 
these functions were perfotTOcd by the horse. Small and shaggy- 
robust and quiet, the Yakut horse tan, like reindeer, smell out 
patches of grass under the snow, uncover them with its hoof, and 
graze on ih^ But this is oftewonly an unimportant and precarious 

adaptation. In Goibhaab in western Greenland the keeping ofcnttle 

has had to be given up owing to the harshness of the winten. The 
liiile herd which has been acclimatised at lulianehaab is fed in 
w inter with nothing but imported prosTnder. 

The only animal which is really adapted to life in the Arctic is the 
reindeer. WTienever European setUement has tried to overcome 
Nature m the polar regions, it has used the reindeer instead of its 
traditional set ofdomestie animals. Thus, in Canada a large herd of 
domestic reindeer was imported from Ijipland and introduced by 
stages as far west as Alas^ The New World now contains nearly 
600,000 domestic reindeer. Siimbrly, the Soviet Government has 
set up tome thirty soxkhozy and setninary posts to improve the 
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over vast areas and necessarily out of reach of sedentary peoples is 
to be poor and reduced both economically and socially. In these 
cold regions life cannot be ample and easy without mobility and 
nomadism. 

Nomadism in the Arctic. — ^The means of livelihood of peoples in cold 
regions all assume continual movement, for man’s life depends on 
the fauna, which forces him to constant migration. So man is more 
or less nomadic throughout the regions; hunters and fishermen, be- 
cause their game moves about or because they must cover wide areas 
in order to find and kill it; stockmen, because the reindeer changes 
his pasture according to the season. People who travel great dis- 
tances with case are best able to live in this environment. The degree 
of mobility is the measure of civilisation. 

The seasonal movements of hunters and fishermen follow local 
exigencies. The Tunguses of the Lena move down at the end of 
June to the islands on the della, where wild geese alight to build 
their nests. They live at this time on eggs and birds, at the same 
time catching plenty of fish m the distributaries. In September just 
as the reindeer, now fattened, are making their way southwards, 
they are pursued for some weeks; then as soon as the streams are 
frozen o>*er, the hunters go back to their villages, which are situated 
near parts of the coast where fislung is possible during the whole 
winter. The Yukaghirs lead an even more restless life. In June 
they follow the river downstream at the same time as the salmon, 
sterlet, and lashyrs; then shortly afterwards they retrace their steps 
just when the big fish begin their migration upstream from the sea 
and clouds of birds of passage (swans, ducks, and wild geese) alight 
in the swamps inbnd. Their wanderings are arranged so that at 
the end of August they reach the fords of the Andzhuga just as the 
reindeer arc crossing. Then in September they hasten back to the 
estuaries to find enormous schools of herrings. Lastly, at the be- 
ginning of winter a scries of expeditions enables them to slaughter 
more reindeer just when the herds arc crossing the Kolyma from 
west to east. There arc innumerable variations of this nomadic 
hunting life, for any local chance of securing game may change its 
rhythm. Thus, the Dolgans of the east coast of Khatanga Bay go to 
the TayTn>T peninsula in summer to collect fossil ivory, and they 
leave the peninsula only to fall on the herds of reindeer which at the 
beginning of autumn arc winding their way southwards. 

No calendar, however, is more (irmly fixed than that of the coastal 
Eskimos. In winter, when walrus and seal collect at certain points 
along the coast, the Eskimos place their winter dwellings nearby, 
fifty or sixty persons of the same tribe living sometimes in a single 
hut, as is done at Angmagssalik. In summer, on the other hand. 
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it supplies the diily food without fai] In winter or summer. The 
people of the Arctic in Asia arc Wg caters of reindeer meal, but 
sarceiy drink the milk. They preserve the meat by culling It up into 
thm strips and drying them In the air. Among the Lapps, on the 
other hand, the milk Is the chief food throughout the summer, and 
meat eaten in winter only. Reindeer milk is very thick and 
nourishing. It contains four or fi%x times as much fat as cow's milk. 
In summer the Lapps use only some of the milk, storing away the 
of cheese for eating in winter, or in the form of 
chilled cream at the end of the summer and as soon as the tempera- 
ture 1$ right for it. 

Newssary for man's very life, the reindeer is also the criterion of 
we^h and social status. With four or five hundred reindeer a Lapp 
?r V u” family Is safe from famine and can lead an independent 
life. With fifty or a hundred reindeer the Lapp must find additional 
income, as. for insUnce. by watching and milking the herd of a big 

owncrwhosclivcstockusuallyawragei l.SOOorS.OOObeasti. When 
some accident or other reduces a Lapp's herd to just a few beasts, he 
entrusts them to a neighbouring siockrearer and looks for some 
other means of nuking a living. He may bwme a fisherman on the 
wast, or he may hire out his labour to a Norwegian farmer. Among 
the reindeer-breedmg Chukchees wealthy owners had before ccllecti* 
ViSMion as many as 10,000 beasts which were divided into several 
herds and gmed separately under the eye of a member of the family. 
Llans that had only a few hundred reindeer used to join together to 
t a single pastoral unit before the start of the 

kolkhoz system. Among all the peoples of the Arctic in Asia, as 
al^ among the Lapps, the loss of reindeer brings poverty and failure, 
ine rasages of yellow anthrax among the herds were as much the 
rause of the rapid decay of the Ostiaks of the Yenisey and of the 
voguls m the last century as was contact with the Russians. Among 
the Samoyedes, Tunguses, and Chukchees a chn which loses its 
remdeer IS condemned to a wretched settled state and is forced to 
il’^J 'fisherman' means beggar. It seems 

lu 1^*^^ of the fishing tribes which are now settled between 

the Ktatanga and the Anadyr or on the shores of the Sea of Okhotsk 
were formerly reindeer breeders. Some families still have a few. 

necessary to have a reindeer that 
people who are almost wholly hunters (like some Yakut tribes or 
like the Karagasses in their former condition in the Uda basin) used 
KiTden ^ *>y l«eping a herd of about a hundred 

, f nomadic life of a reindeer owner to the 

'•? '» tantamount to bankruptcy and social 

• To be unable to take advantage of the possibilities spread 
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vation enable them to travel by sea to distant lands wilh the help of 
outline maps and sketches. 

To move about on land the Hyperboreans have found in the sledge 
the most suitable means of passing over the slippery surface of ice 
and snow. The draught animal alone differs from tribe to tribe. 
Some, like the Ostiaks, Ghiliaks, and Eskimos, have dog teams, 
whilst the Tunguses, Koriaks, and Lapps prefer the reindeer. Dogs 
travel faster and are priceless whenever speed is a matter of life and 
death. Arctic dogs, or huskies, arc like wolves with their short 
pointed ears and their long, black, brown, grey, yellowish, or rust- 
coloured coats. The normal team for a sledge consists of twelve 
dogs. They are very carefully trained, and a good leader can find 
his way on dark nights and in snowstorms along a route which he 
has already followed to a food dep6t or a camping site. Feeding 
dogs presents great difficulty, for they eat meat and fish, as men do. 
without yielding any article of food, as reindeer do, except in cases 
of emergency when the dogs may be sacrificed to save men’s lives. 

The reindeer, which requires no food of man, supplies Jum with 
milk, but is slower. A pair of reindeer will draw a sledge laden with 
80 or 90 lb. at a rate of two-and-a-balf miles an hour and the animals 
must be unharnessed three times a day so that they may graze. The 
reindeer is suitable for long Journeys and slow migrations, whilst the 
dog is suitable for hunting trips. 

These various means of transport all enable man to use the greatest 
possible number of ways of earning a livelihood and to fare what a 
traveller has called by the expressive name of ‘round of hunger’. 

CX'OLUnON OF COMMUNmES 

Man’s existence in the Arctic furnishes a remarkable instance of 
ingenious adaptation to the resources of an animal environment. 
Animals arc far less reliable as a means of livelihood than are the 
resources afforded by other climates, nor do they offer the security 
due to regular renewal. Hence the precarious nature and wholly 
artificial character of all life In the cold regions. Food, clothing, 
and even the dwelling depend almost exclusively on the animal world. 
Various kinds of game, fish, and reindeer meal and milk make up the 
diet of the Lapps, Yakuts, Tunguses. and Ostiaks. For them the 
only vegetable food, apart from tea and four obtained by some 
communities w ho arc in contact with civilisation, consists of seasonal 
berries or lichen recovered from the cnttails of reindeer that have 
been killed by the hunter or eke slaughtered. The raw material of 
clothing comes from the skins of bears, dogs, domestic reindeer, or 
seals. The garments are so warm that the Hyperboreans are not 
afraid to sl«p in the open air. and European exploren have found 
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seals scatter on the high seas jost when other sources of supply appear 
on the land, for salmon swim up the streams and into the lakes, 
caribou and deer are seen on upbnd feeding grounds, and the tundra 
becomes a practically unlimited field of activity for the hunter and 
fisherman. The wicty and scattered condition of the game involves 
the dispersal of the Eskimo tribes, who leave their winter dn tilings 
and enter on a nomadic life, which is symbolised by the movable 
tent, the summer shelter. In this way the people of Angmagssalik 
camp at fifty difTcrcnt places in the course of a summer. The 
hunter's life is therefore made up of oltemate assembly and dis- 
persal closely following the habits of their game. 

The stock-TcareTS too are subject to migration. From one end of 
Eurasia to the other Arctic reindeer brewers travel from north to 
south and back again every year. la northern Scandinavia and 
Russia the Lapps spend the winter in vilbges situated in the forests 
of Rnmark or the Kob peninsub. They begin migrating at the 
beginning of June and make for their summer haunts some 250 or 
300 miles from their winter settlements. The Samoyedes live In the 
sutsimer on the shores of the Arctic Sea at the mouths of streams then 
full of fish and around the bkes on the Taymyr peninsula. In 
September they move back into the country of the meanders of the 
Ob and Taz, where reindeer still find a few leaves on the shrubs. 
There they wait until the rivers and swamps ore frozen over before 
making safely for the forests in the south, where they spend the 
winter. Farther east the Tmsgus herdsmen travel more tbaa 900 
miles in six- to ten-mile sbges, facing many changes of fortune on the 
way to the coast and back. The Chukebees, who are not interested 
in vrinning a livelihood from the sea. travel sliemately from the for«t 
country to the treeless upland feeding grounds, where the tributaries 
of the Anadyr are full of fish. 

To accompUsh these journeys the Hyperboreans have had to 
invent means of travelling, and they have invented some that are 
wonderfully adapted to the natural conditions. The fishing peoples 
have communal boats like the umiak of the Eskimos, which holds 
several famihes and is at the disposal of the community; and on^ 
man boats like the Eskimo kfi>^ or Aleutian boiifakiin, wtuch is 
used for fishing and bunting. Almost indestructible, easy to right 
or to manauvre, the kayak enables a skilful paddler to keep up an 
average speed of nine miles an hour for a whole day. Being light 
enough to be carried on a man's bead, it enables repeated portages 
to be quickly made. The Eskimos, who are cxtraoidinarily skilful 
and hardy boatmen, have learnt to use bladders filled with air to 
float ashore the heavy animals which they have killed out to sea. 
They are such good sailors that whalers used at one time to engage 
them as pilots. Their sense of direction and their pow ers of obser- 
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or brought a train of terrible diseases, iocluding measles, tuberculosis, 
and venereal diseases, the elTects of which have been all the more 
dreadful because they attacked biologicatly defenceless peoples who 
were ignorant of the most elementary hygiene. But often too the 
equipment and complementary resources brought by civilisation 
enabled the Arctic peoples to renew their vigour and increase their 
means. Trade with Russian and with Hudson's Bay Company 
trappers has provided the Hyperboreans with utensils and iron tools 
which have replaced their old equipment. Today, instead of rein- 
deer horn harpoons and bone arrowheads they have axes, saws, 
chisels, knives, and firearms of European or American manufacture. 
The whale-oil lamp has given place to the Primus stove, and even 
the sewing machine has been introduced into Greenland. But above 
all the Hyperboreans have adopted the use of new kinds of food in 
the shape of tea, sugar, and flour, and they have begun to drink 
alcohol and to smoke. These new needs have unfortunately helped 
to upset the precarious equilibrium of Arctic economy, to make men 
less adapted to the environment, and to destroy at a blow their 
autonomy and the bonds of their social life. 

Nowhere else in the world has civilisation tried harder to preserve 
the natives from becoming less adapted to the environment and to 
protect them from deadly contacts. In Alaska the Americans have 
sought to give back to the Eskimos their economic independence by 
acclimatising for this purpose a herd of reindeer. The experiment 
has been successful in proportion as these inveterate hunters have 
consented to become pasloralists. Today, there are 30,000 reindeer 
owned by Eskimos, who are organised in cooperative societies that 
differ little from Soviet kolkhazy. In Greenland the Danes have long 
protected the Eskimos from undesirable contacts. It needed the 
second world war to teach the latter the use of money. In spite of 
these precautions it seems indeed that the approach of civilisation 
has brought on a considerable fall in population. Ratzel's estimate ■ 
of the numbers of the Hyperboreans as 400,000 persons in the last 
century was probably exaggerated, but in any case it would seem that 
present figures limiting the number of Hyperboreans in Eurasia to 
50,000 and that of the natives of the American North to 45,000, 
represents a great decrease. 

It is agreed, however, that the total population of the Arctic today | 
exceeds 700,000 persons, a figure that had probably never been ; 
reached before. But this population consists of immigrants, Euro- 
pean or American, whose mc^e of life has nothing in common with 
that of the natives. The cold regions have long since attracted 
settlement on their fringes owing to the wealth they contiun, but this 
wealth would appear desirable only to trading and industrial nations. 
It has been discovered gradually, so that the penetration of the Arctic 



74 FORitS OF ADAPTATHR4 TO THE ESNIRONMENT 

no bettff clothing, nor ha\e present day settlers in the Arctic dis- 
co«red any more suitable. 

The whole social organisation has received the impress of the en* 
sironment, which makes itseiTfelt csen in religion. In summer when 
families arc scattered, the hunter brings back his prey to the tent of 
his ow-n family; in winter, on the other band, strict collectivism is in 
force among all the mem bm of the samecommunity. The occasional 
bit of game is shared among them all, as is the food brought from 
distant caches. Funhermorc, the winter dwellings and the ground 
they stand on are the common property of the tribe. Differences 
betw een life in winter and summer impose certain daily observances. 
For instance, it is forbidden to wear reindeer skin, which comes from 
a summer animal, at the same Ume as sealskin, since this is a winter 
animal. It is also forbidden to cat reindeer meat and fish at the same 
meal. In summer the only rebgions practices are rites connected 
with binh and death; in winter communities practise great collective 
cerraonies, services of supplication for success in hunting or for 
debver^cc from famine. The group feeling is so strong that la- 
mvidual breaches of tabus are regarded as the cause of public 
disaster in the shape of destructive storms or the disappeajunce of 
game. 

On the whole bfe is prrarious. The incidence of natural factors 
leaves but a slight mar^ for the pby of man's inltiattve. This 
probably helps to explain the rigidi^ of the social institutions and 
also the difficulties encountered by attempts at progress. Ethnolo* 
gists and geographers have been astonished at the complexity and 
strength of social organisation among the Hyperboreans. Some 
have thought that the various forms of Axciic civilisation must have 
been developed in a less unfavoanible environment, and that cither 
the climate has worsened or else that the H>'pcrboreans formerly 
dwelt in countries farther to the south, where they had already 
dweloped efficient t^iques which enabled them to adapt them* 
selv« to Ar^c conditions after having been driven away from their 
original habitat by other forms of avilisatlon. 

It seems ind^ that well before the arrival of Europeans and con- 
tacts with civilisation (which is always a terrible business for under- 
developed peoples) many of the Hyperboreans were already on the 
wy to disappearance. As early as 1850 only the ruins of former 
atimo setUemenis were found between Point Barrow and Bering 
Strait, though previously they had b een numerous. The equipment 
of iMny of the hunting tribes both on the Coppermine coast and in 
^ mland pans of the Lena and Yenisey valleys had become less 
efficient, and m consequence life had become more difficult. Yet 
contact ciyilisadon has not always been fatal to the Arctic 
peoples. Certainly, it has often made their hunting grounds poorer 
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The Edmonton company wtuch has a whole flotilla of fishing boats 
on the Great Slase Lake actually uses a good part of the catch to 
feed its fitters of mink and other fur-beanng animals, but to the 
north of Prince Rupert fishing for cod, herring, and salmon ensures 
the seasonal activity of a host of canneries, whose output is eaten all 
over the world, hforc than 200.000 tons of fish are caught every 
year m the sea and nvcrs, 150 tons being of salmon alone. 

The fina l stage was reached, how'ever, when it svas discovered that 
on both continents the Arctic contained sources of power and 
raluable minerals. Modem means of transport wove a thin, but 
strong network of routes around it, and towns have arisen from the 
ice-bound solitudes Coal and mineral oil aboimd in the Arctic. 
The first coalfield to be worked was in Spitzbergen. It svas known as 
far back as the eighteenth century, but its first real use was to refuel 
whalers at the beginning of the present century. Exploited in turn 
by the English, Americans, Scandmavians, and Russians, the coal* 
field produced more than 700,000 tons of coal in 1939, half of which 
was raised by Arkiik Ugol, a Soviet concession holder. A large 
number of coalfields base been found scattered about the Soviet 
portion of the Arctic. Those on the Pechora and Vorkuta have 
greater reserves than the Donbass and have an annua) output of 
six tDiIfion tons. Another field is worked at Norilsk in the lower 
Yenisey salley and another on the lower Khatanga, the belt con- 
tinuing to the lower Lena and Kolyma valleys. Oil has gushed up in 
the same regions. In the estuaries of the lUiatanga and Lena there 
are deposits that are stiU imperfectly knosvn. In the upper basin of 
the Pechora two oilfields fe^ a refinery at Ukhta, which supplies 
petrol to the airfield at Ust Kozhva. 

In the New World there are simibr sources of power. Thirty-two 
coalfields have been discovered in the Canadian North, notably in 
Ellesmere, Banks, and Melville Islands. Two coalfields are worked: 
one near Dawson in the Yukon valley, and the other near Cannak 
in the Lewes valley. The largest, however, arc in Alaska and yield 
nearly 400,000 tons a year. The busiest mining centres arc in the 
Matanuska valley, but rcsenes have been found as far as Cook Inlet 
and Kolsebur Sound. Oil has become the urget for organised 
exploitation. During the 1939-45 war Canadian oilfields on the 
Mackenzie and at Norman Wells poured out oil at the nte of 47,000 
tons a year into the Canol pipeline, which led to the refinery at 
WTiitehorse. The end of the war involved the dismantling of the 
pipeline, but the fields arc being worked at a lower rate ofpr^uction 
to supply local needs. Other deposits have been found in Alaska all 
along the coast of Beaufort Sea and at Uniat in the Colville valley. 
These are promising enough to cause the construction of anoiher 
pipfiiiK being emisaged from Usilat lo Fairbanks. 

H.G. — O 
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ty higher forms of civilisation has been made in successive stages. 
The first stags was probably begun by fur trappers. The abundance 
of fur-bearing animals in Siberb has indeed been known since the 
Middle Ages, yet it was not until the seventeenth century that the 
Russians organised the fur trade. A great fair establish^ in 1643 
made Irbit the market for sable, fox, and marten from Tartary and 
beaver from Kamchatka. About the same time, in 1670, the Hud- 
son’s Bay Company was formed and for two hundred years was 
destined to control the trade in furs from an area in Canada as large 
as Europe. In Siberia as in the Canadian North stage 
trappers’ camps were the beginnings of efTective colonisation by 
civibsed men. 

The second stage was reached later when there was an eTlraordi- 
nary increase in the use of fat in industrial countries. Even as f^ 
back as the eighteenth century Dutch whalers, more than 14,000 in 
number, were slaughtering large numbers of whales, and the end of 
the nineteenth century was marked by hecatombs of whales and 
seals. The slaughter was rounded off at the beginning of the pre^t 
century by S^diaavian, British, and Americin factory-ships. 
There Is no doubt that the growing scarcity of this useful marine 
mammal has greatly contributed to the decadence of the Aleutian 
islanders and of some Eskimo tribes, lo the end the whalers them- 
selves suffered from the deaease in the number of animals in their 
hunting grounds, and international conventions instituted ineuures 
of protection for the whales and seals. Today the seal population of 
the Pribilof Islands has recovered its numbers and is now subject to 
reasonable ciploitation under the control of the Land Office. Every 
year it supplies 70.000 skins, 200 tons of oil, and 34 tons of meat. 
StQl greater production conies from the Soviet Arctic, where the 
scalmg kolkhozy at Archangel and Murmansk account for most of 
the 730,000 seals slaughtered every year. 

This destructive kmd of exploitation has been followed by n 
rational assessment of marine wealth, which has also helped to settle 
in the Arctic other forms of colonisation. Fishing centres for 
catching cod, halibut, herring, and freshwater fish line the whole 
coast of Siberia. The kolkhozy at Murmansk have a large fleet of 
motor trawlers which in the fishing season land more than 2,000 tons 
of vanous kmds of fish everyday. Farther east the fishing centres m 
Taymyr and on the Yeniscy have ghtn rise to canning factories at 
Ust-Port, Ribnoye, and Dudlnsk. Every year they can 400,000 ions 
of fish caught in the sea, in Lake Taymyr, and in the Khatanga. 
Lastly, all along the coast of Bering Sea, Kamchatka, and the Sea of 
Okhotsk are fishing ports and canneries, the busiest of which arc at 
Magadan. 

The waters of the American Arctic me exploited in the same way- 
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districts. In the Soviet Union a good road system connects the three 
main centres in the lower Ycnis^ valley, but the longest motor road 
joins Magadan to Verkne Kolymslc, the mining centre in the Kolyma 
valley. A fleet of lorries ensures the transport of the valuable ores 
to Magadan throughout the summer. The system in Alaska is better 
connected. Its backbone is Alcan, the Alaska Highway which runs 
over tundras and swamps and through virgin forest from Edmonton 
via Whitehorse to Fairbanks. Three roads connect it with Anchor- 
age, Valdez, and Skagway. 

TTie pioneers of Arctic railways were Scandinavians who, to work 
the iron mines in Lapland constructed one afler the other the lines 
from GcUivarc to Kiruna and from Gellivare to Narvik, which goes 
as far north as lat. 68* 3p0'. But with the development of the Arctic 
the railways have gone even farther north. Although the line from 
Moscow to Archangel stops in lat- 64* 30' N., the one from Lenin- 
grad to Murmansk which was constructed in 1916 reaches the 69th 
parallel. More recently, the one from Kotlas has gone beyond 
Vorkuta to reach even farther north. In Canada the Hudson Bay 
Railroad has its terminus at Churchill about lat. 58* N., the line 
from Skagway to Whitehorse reaches 61* N., and in Alaska the line 
from CoMoba to Kennicott goes as far north as bt. 63*: but the 
longest and most ramified joins Seward to Fairbanks (65* N.) 
through the valleys of the Matanuska and the Tanana, a feeder of 
the Yukon. This line, which Is the most modem in the New World, 
is fit for traffic at all seasons. These raihvay tentacles, which have 
been constructed in difiicult technical conditions, symbolise the 
penetration of the industrial way of life into the Arctic and the 
attempt to draw off the wealth of the region. 

Together with the navigable rivers the roads and railways arc but 
bits of equipment and means of exploitation. But the place of the 
Arctic in world communications has long been foreseen. As far 
back as the end of the sixteenth century a shorter seaway to the 
Indies than the one round the Cape of Good Hope had been sought, 
first in the northeast and then in the northwest. The Northeast 
Passage was the first to be traversed, but only modern equipment 
and organisation makes the use of the Northern Sea Route possible. 
This is in the hands of the Russians. Today, convoys ofeargo boats 
sail between Murmansk, Archangel, and Vladivostok preceded by 
icc-brcakcrs. assisted by aircraft observation, and guided by wireless 
and radar stations. The traffic which is twenty times greater than 
before the war, now carries about five million tons of cargo. A 
great administrative organisation. Glavjermorpui, controls develop- 
ment. About a hundred wireless telegraph and meteorological 
stations arc manned by specialist crews who hibernate for eight 
months amidst kc and darkness. During the four months when 
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Its pre«T\« of fuel has rendsred possible oti-ihe-spol working of 
innumerable metals and minerals hidden in the rocks under the 
tundra. Around Murmansk the Kola peninsula has bcCTme a 
polymorphous industrial region. An ingenious hydro-electnc plant 
uses water from Lake Imandra and the Neva. Part of the current is 
used in winter to keep ti« temperature of the bke abo'c freezing- 
point and so to enable the turbines to work continuously. The plant, 
which produces a million kilowatts, is connected wi^ the hydn^ 
electric power-stations on the Svif and Volkhov farther south. This 
current is wholly nsed to feed alngiintum refineries which tmt 
bauJtite from Kandalaska, the chemical kombiital at K^vsk, wlurfi 
produces phosphatic manure derived from the Khibini Mountains, 
and the mckel Lombirat which employs 50,000 hands. Althou^ 
coal from Spitzbergen, which is imported through hlunnansk, is 
unsuitable for use in coke ovens, the Soviets haw begun to work the 
iron mines at Lake Imandra. Altogether the Kola industrial legion 
has fotmd work for between 200,000 and 250,000 persons. 

The smaller industrial centres gravitate round the coalfields on the 
Pechora, which supply the forest komb'maiy and round those In t^ 
lower Yenisey valley, where the three settlements of NorilsK, 
Dudinsk, and Igarka contain the workshops of another polymetallic 
kombinet which ireau co p p er , nickel, cobalt, and gold. Away in the 
east the deposiu of tin, silver, and pitchblende and the goldfields m 
the upper Kolyma basin, wbi^ have an annual yield of 500 tons of 
pure metal, have given rise to settlements at Verfcuc Kclymsk, 
Seimshan. and Magadan, w here there are now SO.OOO Russians. 

Gold, rare metals, and radioactive pitchblende have caused mining 
towns to spring up in the Canadian Far North. Two companies 
armed with very modem equipment extract gold from the sands of 
the Yukon and the quartz veins at Yellowknife. Since 1930 the 

pitchblende on the Great Slave Lake has been worked by a chartered 
company which extracts annually as much as 1,000 tons of salts of 
uranium, an output little inferior to that of the Congo. At Port 
Radium an oil w harf and sheds for ore are the reason for the exist- 
ence of the settlement, which has buOt itself a hospital and a chapel. 
Sunilar settlements are now growing up on the radium and uranium 
ere fields in Ungasa and Labrador, where the River Hamilton will 
work a hydro-electnc plant producing 500,000 tons a day. 

Alluvul gold, together with copper and platinum mines have made 
Fairbanks with Us popuUlioa oflfiVi persons into the chief town in 
Alaska. Sulphur, rare metals, and iron lodes occur and await the 
armal of latMur and equipment to be mined. The exploitation of 
this wealth has brought horse the need for faster and more eCicient 
means of communication than those afforded by the environment. 
Motor roads and railways base adianced tow^s these minmS 
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second m the Tanana valley, and the third in the Matanuska valley; 
and m these the railway had led to an increase in the number of units 
of cultivation. Around Palmer 7,500 acres are cultivated, and in the 
Tanana valley forty farms share 10,000 acres. 

Finally, the Arctic has witnessed the growth of large towns, those 
delicate plants of industrial civilisation. There are Archangel with 
a population of 300,000, Murmansk with 150,000, Kirovsk and 
Magadan each with 40,000, Norilsk and Igarka with 20,000 each, 
Fairbanks with 7,000, and Yellowknife with 5,000. These are for the 
most part modem towns, or else recently modernised, and have 
hospitals, cinemas, schools, clubs, banks, and miniature sky-scrapers 
with foundations of concrete pilbrs. Lit by electricity and with bus 
or at least ta.ti services, they are connected with the rest of the world 
by their airfields and wireless masts. Whether Canadian, American 
or Soviet, they are all equally foreign to their surroundings. Far 
from having sprung from it, they have conquered it after a great 
struggle. Their supply lines run afar right into the very heart of the 
temperate regions. Out of 700,000 persons who live in the cold sub- 
polar regions today, there are not 100,000 who are really adapted to 
the conditions of the environment and would be able to live out their 
lives if some unthought-of disaster chanced to destroy the slender 
connexions with modem civilisation which have been taken at some 
risk into the midst of these inhospitable bnds. 
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there is traffic the ships have to struggle against time, for any delay 
Mtails the risk of being imprisoned in the ice for eight months. 
Hmce, the equipment of the Arctic ports is growing more and more 
efficient so as to expedite the handling of goods. Anderma, Novi 
Port, Igarka, Dudinsk, Dikson, Tiksi, and Ambarshik have been 
equipped with cranes less powrful, but more up-to-date and easy to 
handle than those at Murmansk and Archangel. 

In the New World there has been no similar effort. The North- 
wst Passage is more tortuous, difficult, and longer obstructed by ice. 
The only far-reaching success has been the construction of a railway 
to Hudson Bay, the establishment of a grain port at Churchill, and, 
in consequence, the use of a direct route from Winnipeg to Liverpool 
for Canadian wheat by shortening the haul via Montreal by 1,050 
fulfilled all expectations, the Winnipeg- 
Churchill railway carries on an average some four million bushels of 
wheat a year. 


It needed the second world war and the unforeseeable progress in 
air comrnumcatious to reveal the potential crossroads for the main 
airtmes of the world. The direct line from Moscow to San Francisco 
Soviet Union has established on a sector 
of the Arctic an ainvay running between Moscow, Archangel. 
Verkuia, Igarka, Tikst, and Anadyr. These places arc so many air 
bases with runways protected against frost, with heated hangars, 
and supphss of petrol. In America there are three large active air* 
ports at Whitehorse, Fairbanks, and Anchorage. Whitehorse is used 
by thr« large aircraft companies, among them Pan-American Ai^ 
ways, Canadian Pacific Airways, and Northwest Airlines. The last 
of these runs a long-distance service from New York to Tokyo; 
touchmg at Anchorage and at Shemya in the Aleutians, the aircraft 
covers the distance in forty hours. Around these large airfields 
gravitate an imposing number of secondary ones which serve local 
traffic. In this roadless country the aircraft replaces the lorry and 
car. Between the ‘towns* and isolated centres of production the 
^craft IS made lue of by miners, trappers, fishermen, and farmers. 

" Yukon Air Transport Company serves the Mackenzie 
ralley, Yellowkmrc, Port Radium, and Coppermine in this way. 
American companies carry 10.000 tons of freight a year on the runs 
Fa^nks-Nomc. Faifbanks-Whitchorsc. Fairbanks-Barrow. 

rms mvpion of industry and its technical equipment into the Far 
North explains the attempts to introduce systems of acrieuliurc and 
region. Between Archangel and Kam- 
chatka there arc 3,000 agricultural establishments of European type. 
In Canada sim^r farms have been started in the Mackenzie valley 
surrounded by fields of vegetables covering a total area of 750 acres. 
In Abska three settlements have sprung up. one at Anchorage, the 
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has had vital consequences for human societies, which have been 
forced to develop forethought and thrift and to draw up a calendar 
of seasonal activity. To use the enforced idleness of winter he 
postponed the manufacture of tools and clothes till that season. In 
this way industrial occupation became inseparable from agriculture, 
and the textile industry became established in the countryside 
between the sixteenth and the eighteenth centuries. The child of 
leisure and need, industry led to the exploitation of forests and 
mines and to the working of looms, which were originally winter 
activities. It also brought on the control of motive power, the con- 
struction of roads, and the maintenance of trade relations. 

In fact, those parts of the earth in wluch nature’s gifts are most 
minutely utihsed lie in the temperate belt. They are the chief regions 
in wluch agriculture and stock-rearing are earned on, and they con- 
tain great industrial countries between which there is an intricate 
maze of routes, and in some parts of which there are vast swarms of 
humanity. More than 1,000 million persons, or one-third of the 
population of the world, are there assembled. 

This fraction of the human race products 71 per cent of the world's 
yield of wheat and more than 60 per cent of all cultivated cereals. 
It produces 98 per cent of the pouto crop and 90 per cent of the 
world's meat and dairy produce. It raises 90 per cent of the world's 
coal, produces 83 per cent of the steel used, and 85 per cent of the 
electric power. It launches 94 per cent of the world's ships and 
manufactures 90 per cent of its motor cars. For once Huntington 
did not carry his optimism too far when he estimated that each 
inhabitant of the temperate belt produced on an average five or sU 
times more than any inhabitant in any other part of the world. 
Wc shall now try to explain this accumulation of wealth and activity. 


XTCETATTON IN TOlPERATE RTCIONS 

In the temperate belt there are two basic t)pcs of vegetation, and 
these are closely connected with conditions of soil and humidity. 
They are the forest region and the steppes. 

A broad belt of continuous forest separates the Arctic, which is 
treeless owing to the cold, from the arid steppes, which are treeless 
owing to drought. In the southern hemisphere the temperate belt 
is more disconnected, as was saidabose. Probably, the belts afford 
the most fasourable conditions for treelifc. The vegetative period 
nowhere lasts less than three months, and the summer temperature 
is everywhere high enough for ptanC growth. Nor is drought any- 
where serious enough to stop the annual growth and development of 
trees. In the regions farthest inland, where predpitation is less than 
ten inches, the ramfaW m»imtnn occurs m (Ac summer months. 
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HUMAN LIFE IN TEMPERATE REGIONS 

pie temperate regions cover only a tenth of the surface of the earth’s 
riLiff ^ decisive part in human life. In some 
rcsp^ they seem to be the most favourable areas for the complete 
dcvelopmffit of mankind, areas in uhich technique has reached its 
highest cfficiCTcy and civilisation its highest form. These favoured 
regions are distribut«l over the earth in two unequal belts. In the 
southern hemisphere the temperate belt is very broken, and the small 
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along the Atlantic coast they are common everywhere. This wealth 
of plant association explains the extraordinary variety of the local 
Qora. 

Present-day climatic conditions arc not, however, sufficient to 
explain the European vegetation types. By examining pollen from 
peat bogs botanists have found that the distribution of flora in 
Europe has been due to suKessive modiflcations of the plant cover 
owing to alternations of Ice Ages with mtergbcial period. At the 
beginning of the Pleistocene era Tertiary vegetation was pushed 
southwards towards the Danube vall^ and southwestwards to- 
wards France and the Mediterranean, where it replaced the Eocene 
tropical vegetation. At that time north Germany and southern 
England vs-ere covered with tundra on which grew the arctic willow 
(Salix polaris), mountain avens {Dryat oetopetald), and dwarf birch 
{Betula nand). On the retreat of the ice the plants of the former 
Tertiary flora reinforced by Mediterranean and Asiatic species re- 
conquered their old domain. However, various species had differ- 
ent fates in this rcconquest. Puna exceha, which had been wide- 
spread before the Ice Ages and had been pushed back beyond 
Finland, did not succeed in advancing to the west of the Central 
Highlands of France. Abies alba recovered nearly all its former 
area, but the beech did not go beyond southern Scandinavia. This 
return of central European plants towards the northern countries 
kept pace with the steady increase in temperature duruig the whole 
period of Lake Ancylus and the Littorina Sea. It occurred, it is 
thought, in three stages, each of which was marked by peculiar 
forest scenery, first with Scots pine and birch, then oak, then beech. 

In Denmark and southern Sweden Arctic vegetation gave way 
to forest composed of a mixture of birch, aspen, and pine {Pinus 
s}h-eslris), the first of which occupied swampy areas, whilst the others 
grew in drier soil. The frost-resisting Scots pine spreads today as far 
north as the birch. It s«ms to have formed the chief clement in the 
great forest which spread over the whole of central and northern 
Europe immediately after the retreat of the ice; and with the pine, 
birch, and aspen there appeared in the undergrowth shrubs like the 
juniper (JunipemS communis), rowan {Sorbus), plum (Prunus Padus), 
lianas {V’lburnum), and ferns {Pierix aquihna). 

In the northern countries the predominance of the Scots pine was 
overthrown by the oak, wWch according to the evidence of peat bogs 
pushed back and then completely took the place of the pine in 
Jutland. The invasion of the oak had already begun in Sweden at 
the Lake Ancylus period, but it did not go beyond central Sweden 
and southern Norway. With the oak came the sycamore {Acer 
platanoides), ash {Fraxwus excelsior), ivy (iledera helLr), and a 
whole train of plants of the uodeigrowth. among which were holly 
d2 
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This happens, for instance, in eastern Siberia and in the north of 

Canada and Alaska. 

The temperate forest consists of conifers or deciduous tre« 
according to btittide and altitude, but in each of these types there is 
great homogeneitj', and s-ast areas are covered with trees of a single 
species or a very small number of related species, so that there are 
stands of fir, oak, beech, or chestnut according to circumstances. 
Not many epiphytes grow on them, and the undergrowth is poor and 
consists mainly of mosses, lichens, and cryptogams. The acid soil 
under fir woods is covered with dry needles and is often without any 
vegetation at all. Oak forests, on the other hand, favour an under- 
growth of bushes, ferns, and grass and have in the past been used as 
reserve feeding-grounds for livestock. 

On the comment of North America coniferous forest covxrs a 
wide area and is found in fairly low latitudes. In the northeast the 
dominant species is while pine. On the coasts of British Columbia 
and Califomia, which are milder and welier, there are numerous 
varieties, including fine timber trees like the sequoias. The belt of 
deciduous forest is less remarkable. Oak forests occur in the 
mountmoous parts of the west, and deciduous forest also covers 
part of the Atlantic coast as far south as Chesapeake Bay and the 
slopes of the Appalachians as fhr as southern Kentucky. 

In the Old World the forest reflects in its gradual modlTications the 
transition &om the maritime climatic areas with their mild, wet 
winters to the continenul cfisutic areas with their cold, drier 
winters. The Atlantic coast of Europe U particularly favourable to 
deciduous forest which needs a long period of vegetative growth. 
It is pre-eminently the home of the oak in association with the birch, 
ash, willow, and w alnut. In Great Britain it is found growing at a 
height of 1,000 feet and as far north as lat. 58® N. It penetrates some 
distance into central and eastern Europe, where its stands are 
commoner than those of the beech and chestnut. 

The polar limit of the two last-mentioned trees runs from north- 
west to southeast. The beech covers whole sections of the Chiltems, 
Downs, and Cotswolds, the pbteaus in the Pays de Caui, the sandy 
soil of the Ile-de-France, and the Burgundy ridge. The chestnut is 
more restricted. Southwest of a bne from the south of Engbnd to 
Lake Constance it bears fruit which ripens. Farther north beyond 
a line passing through the Haiz Mountains, Dresden, and Budapttt 
the chestnut is merely a forest tree and docs not normally bear fruit. 
With these trees are associated is theundergrosvth shrubs and bushes 
that demand cither a mild winter or a prolonged vegetative period- 
Among them are the reed {mex\ holly iHex), boc, camellia, mag- 
nolia, rhododendron, and certain varieties of heather. In central 
and eastern Europe these plants grow only in favourable spots, but 
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English Downs, the French Causses, or the loam terrains ofBeauce 
and Cambr^sis. 

As one goes away from the sea and penetrates into the heart of 
Eurasia, the rainfall decreases and, owing to the summer heat, is 
soon not enough to allow the grow^ of trees. Grass then becomes 
the basis of the vegetation type. These treeless regions are called 
steppes in Europe and Asia, prairies m North America, and pampas 
in the Argentine. They form vast continuous expanses in the 
pussta in Hungary, the Black Earth country in Russia and southern 
Siberia, and the prairies of Illinois, Missouri, Manitoba, and 
Saskatche^van. On studying the Russian steppes Krasnov proved 
long ago that they constituted a vegetation type adapted to the 
physical environment and not an impoverished formation. In fact, 
he pointed out that in southern Russia horizontal plains were covered 
with steppe, whilst clumps of trees grew on the more broken areas. 
Indeed, gullies afford trees some protection from winds and burany 
(blizzards) wWch damage trees in the open. Slopes prevent the 
stagnation of water and the formation of salts harmful to trees. 
Wherever there are not these sb'ght physical advantages, the tree 
gives way to grass. 

The origin ofthe steppes presents a problem that has been debated 
for more than a century and has been kept going in ail its fullness 
today by agricultural experts. Many hesitate to regard them as 
original vegetation types due solely to natural conditions. In the 
prairies and mountain pastures of the Old World and in the un> 
cultivated moorlands in poor districts many geographers and 
botanists see the result of human action. Certain it is that many of 
these moors have been artificially caused on the site of former forests, 
as is shown by clumps of wHows, aMen, ash. poplar, and even oaks 
that survive in their flora. Sheep pastures, which were so numerous 
in south Germany in the last century covered ground formerly clad 
in woods, and it has been shown by Krause that most of the moor- 
land in north Germany had originally been wooded. 

The existence of natural gbdes in virgin forests cannot be reason- 
ably doubted cither. Apart from mountain pastures, where the 
length of lime during which they arc covered by winter snows pre- 
cludes tree growth, wet areas like the MSrschen have certainly never 
been wooded. The same is true of loess clearings, for they almost 
always coincide with regions that show the greatest traces of occupa- 
tion by man in the past, as, for instance, the great loess terraces in 
the valleys of the Elbe and Saale. or on the eastern sides of the Harz 
Mountains, the lowlands of the Rhine, the Alpine Foreland from 
Switzerland to Lower Auslria, the plateaus of the Swabian and 
Franconian Alb, the basins of the Main and Neckar, and northern 
Bohemia. It is now thought that settlement In these steppe areas in 
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and the foxglove. In its turn the oak was supplanted by the be«h 
over a wide extent of its domain, cspedally in southern Sweden and 
in Denmark. The erpnlsios of the oak was so complete in places 
that its undergrowth disappeared with it. These movements to and 
fro of plant associations, which have left sparse stands as relics and 
testimony amid different botanical sufronndiflgs, combine with a 
thousand shades of climate to make the forest regions of the Old 
World a domain of infinite variety. 

Forests do not now form, and seem never to have formed, a con- 
tinuous mantle in the temperate regions. Sometimes there is a 
break in them fiEed with other vegetation tj-pcs, like the moor or the 
steppe; at other times they thin out and ghe way to vast continuoas 
grass plains as soon as the falling off of the oceanic climate eastwards 
increases the lack of moisture bey'ORd the limits tolerated by trees. 

Treeless spaces in the midst of the forest are occupied by an 
association of xerophilous plants, the commonest constituents of 
which are heather, reed, and broom. Such a place is a moor or 
eoramon- In western Europe it covers damp and peaty soUs. It U 
found on oplaads of old rock in Britain, Bnttany, and the Vosges: 
and it forms large clearings in the Ardennes, the slate uplands along 
the Rhine, and the Herc^-niaamass^ to central Gennany. It is due 
to the thinning out of the forest or to a peculiar, original formation 
just hke the forest Pedologists have shows that in some kinds of 
climate the forest is an, unstable type. Even before the p rocess of 
sod evolution was known, it had bra suggested ^assent) that the 
extensive moors on the western pans of the Central Highlands of 
Francs had sprung up after the spontaneous destruction of the 
virgin forest as iIm result of a kind of auto-inioxlcation or of soil 
exhaustion. We know- today that the leaching of the sod, podsolisa- 
tion, the formation of hard-pan in the sub-soil layers, or the forma- 
tion of peat on tlw surface are all processes of natural evolution 
causing the disappearance of the forest cov er. 

But lIWTC are ^so ^stiKts that do not take kindly to tree growth. 
In them the soil is poor in phosphates or Lime and either saturated 
with humic acids or exposed to strong winds. In fact, areas that are 
unfavourable to tree-growth and must always have had clearings 
m the forest cover are easQy spotted on the map. There are first of 
all peat bogs doe to the wet penods in the Ice Ages and found ia 
valley bottoms as well as on sandy slopes or on iU-dnilned heights 
on peneplains. The names moor.fm, nrst, and fa^.es are applied 
to this type. Then there are moors assocuted with dry, siliaous, 
sandy soils like those on the Chmptne or on the North German Geest. 
Lastly, there are ‘islands’ of grass whose appearance coincides with 
that of soils that are naturally dry or too fnable to allow trees to 
take root firmly, as, for instance, the zatmu of Champagne, the 
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variety of needs, and man himself adapted to the local exigencies of 
different regions. In this way has been formed a robust and pros- 
perous agricultural system capable for feeding multitudes of people 
endued with sufBcient Sexibility lo emigrate and win prosperity in 
all the overseas lands in the temperate belt. Wherever it has taken 
root, the system has spread by taking possession of the wooded areas 
and by the rapid settlement of the treeless expanses where the tree 
formed no obstacle to grain cultivation. The forest has retreated 
in all directions, and forest life exists now only on the very borders 
of the temperate belt or in localised regions, like mountain masses, 
which are favourable to tree growth. 

Tlus view of life in the temperate regions assumes, therefore, that 
man’s efforts determine the modification of the natural environment. 
This process of modification is not tmderstood svithout a knowledge 
of man’s conquest of the forest. This is an agelong phenomenon m 
the course of which our whole system of agricultui^ Ufc has been 
gradually strengthened and enriched. 

In Europe, apart from small isolated glades, the areas of steppe 
which have remained hostile to forest run m two big tracts across the 
centre of the continent to join the steppes on the Black Sea. The 
first tract starts from the valley of the middle Rhine and follows the 
basin of the Neckar, the Swabian Jura, S«itzerbDd and south 
Germany, Moravia, and the Danube. The other begins in northern 
France and passes through Belgium, northwest Germany, the basin 
of the Saale, and the northern border of the Carpathians. Ihe 
choice of these steppes by prehistoric settlers is explained less by the 
fertility of the soil than by the readiness of the environment to accept 
plants and animals from tireless regions. Men settled and dwelt 
there for long without touching the forest olhenrise than for the 
immediate defence of their fields against the trees. In fact, from the 
Neolithic age to the time of the Romans the virgin forest was very 
little cut into. Roman writers all describe the forests of Germany 
as impassable, and for centuries these virgin forests formed an im- 
penetrable barrier between the Germans and the Celts. It was only 
when the Chatti and the Marcomanni had broken through the 
obstacle that the German tnbes were able to advance southwards. 

In settling in treeless areas man did not altogether turn away from 
the forest, which played an important part in primitive economy. 
Its fringes, where tree growthis less dense, formed indeed a penetrable 
zone which was open to the air, grassy, full of game, and attractive 
to domestic animals, since th^ afforded plenty of food in the shape 
ofacoms and bccchmast forthe swine and grass for the larger beasts. 
From early times the importance of the rights and use of pasturage 
has stress^ the vital part played by the forest border. TTie list of 
place names due to the Middle Ages has emphasised the value 
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Europe took place at a time vkhen they had not jet been invaded by 
trees. Cultivation and contimia] croppbg by animals sulBced to 
keep the trees bejond the bmHs of the natural clearings, ^hich were, 
therefore, preserved, not made, by man. The destruction of the 
virgin forest in the Nw World tvas formerly attributed to pre- 
Columbian stock-rearers, but the damage done is now considered to 
be of less importance, and the steppes are now regarded as belonging 
to an original vegetation tj'pe. 

The difference between the forested areas and the treeless regions 
in the temperate bells may therefore be accepted as a basic feature in 
human geography. Gearings formed man’s first attempt at modify- 
ing his environment. From them begin the changes that have made 
the natural landscape uniecognisaWe. The dearmgs have now be- 
come filled with swarms of human beings, and both forest and steppe 
have been transformed into arable fields, meadows, orchards, and 
woodland. 


CULTIVATED A«£AS AND THOT AJUU-SCEStENT 
la modem times the modes of life in the temperate regions stem 
from (he same origins and are of the same kind. No other instance 
of such general likeness occurs anywhere else in the world. Of 
course, the tropics suppo rt more numerous swarms of people, but 
they are far from showing in their modes of life the same general 
nnifonajiy or the same degree of kinship as the t etoperaic regions do. 
In the tropics the forms of civilisation differ from continent to 
continent and exist in large, relatively isolated geographical units, 
each of which is based on a heritage of plants and techniques belong- 
ing to the unit. On the other hand the type of agricultt^ mode of 
life that has developed in Europe has gained quasi-universal ex- 
jansion. Europeans have carried it wilh them not only to the other 
side of the Atlantic, but also to the other hemisphere, to South 
America, South Africa, and Australia. 

Tins mode of life stems from a form of agriculture which clearly 
associates the cultivation of crops with the keeping of domestic 
animals Of course, the initial stages of this life did not begin in the 
very heart of the temperate belt, but rather on its dry borders on the 
Mediterranean and the steppes of Asia; but they became firmly 
rooted in the temperate fornts and there had their finest develop- 
ment. This was a seemingly paradoxical destiny for agriculture in 
the forest region. 

To begin an agricultural life in a temperate forest assumes a whole 
long development and a great accumulation of capital. The forest 
niust be cleared, food plants cultivated, and animate needed for 
labour must be bred, ingenions schemes devised for sausfymg a 
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cultivation and stock-rearing in increasingly profitable cooperation; 
how these plants and animals are distribute geographically; and 
how amid the infinite variety of both mankind and regions this dis- 
tribution has produced the enormous differences that exist between 
the varieties of the agricultural mode of life throughout the temperate 
belts. 


TFtE BASIS or THE AGRtCULTURAL StODE OF LIFE 

The aim of the cultivator in the temperate region is to produce 
from the soil food for lumscif and his domestic animals. The first 
plants to be selected were mainly grasses that bore nourishing grain. 
Being strictly dependent on definite natural conditions, the plants 
very soon moulded man’s activities to fit in with their needs. They 
are all annuals with a vcgetalton cycle of a few monlbs. Soms of 
them cannot ripen in short summers. The work of cultivating and 
reaping must therefore be done quickly. The process, which com- 
prises ploughing, sowing, weeding, reaping, and threshing, requires 
a great command of energy. Besides, the soil is quickly exhausted, 
for to the removal of soil elements by the harvest is added the solvent 
action of rainwater, which, however, dees not affect dry countnes. 
Furthermore the chemical reactions to which the formation of 
fertilising elements is due are less active in temperate climates than 
in the tropics. To make up for this less degree of fertility in the soil, 
the earth must be ploughed and manured, and the indispensable 
help of domestic animals must be called on to till the large areas 
which are needed to produce a sufficiency of food. 

Thus, cereals play a fundamental port among cultivated plants, 
and their importance has increased with progress in rural economy. 
Some, like wheat and rye, are autumn cereals; others. like barley and 
oats, arc spring cereals. The latter have made great progress owing 
to the substitution of triennial for biennial rotation in the more 
advanced countries, where a rotation of wheat, oats, and fallow has 
systemalicaJIy replaced Jhe whcal-fisHow series. 77us ready adapt- 
ability expbins why the part played by cereals as human food crops 
has continued to increase. Commercial influence has alone been 
able to restrict cultiralion. Thus, the cultivation ofccrcals decreased 
by 40 per cent in the United Kingdom between 1 876 and 1 906. But 
this decrease was only possible owing to the cfTcct of modem means 
of transport which have enabled the cereals of the temperate region 
to be carried ihroughoui the world. 

The distribution of cereal cultivation is determined by conditions 
of temperature. Within the temperate belt it stops in mountainous 
regions, but every mountain district imposes different timils of 
cultivation according to the climatic peculiarities. For instance, in 
ihe consJaniiy damp eiimaSe of ScolJaod and Wonray ihs bmit /s 
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attached to broad-leaved trees, whkh »ere cared for and main- 
tamed. In Germanic coumrics more than six thousand place names 
were derived from the names of deddnous trees. Thus, in England 
v,e find names Lice Aldershot, Appleton, Beechbum, Oakhurst. 
^VilIoughton, and Yewdale. In Latin countries names derived from 
the leaves, trunks, and undergrowth and from trees like the lime, 
which is found on the edge of the forest, are also innumerable. On 
these forest borders, where the resources of the woodland and tree- 
less areas were associated, many settlements were made in early 
times, and the use of forest pastures for feeding animals and of the 
adjacent arable for growing grain was effected by means of common 
labour. 

It was only later on that arable land was won from the forest 
border, which was pushed back towards the heart of the woodland; 
but even in Homan times the forests in Gaul were dense enough to 
serve as frondcrs between the various tribes, and in England Andre- 
deswcald separated Sussex from the adjacent kingdoms of the Saxon 
Heptarchy. In France the deslrwctioo of the forests was mainly due 
to the monks and to wwrs in the Middle Ages. In Germany the chief 
periods of destruction extended from the eleventh to the thirteenth 
century inclusive. Place names in -reuite or rUte correpond to the 
English ‘Ify or -Uigfi (as in Calvcrley or Wheatley), and to the 
Frendi saru and euarts. A whole bwk might be written on the 
destruction of the forest in the central zone m Rossia, the Balkan 
peninsula, where Shumadia in Serbia affords a typical instance of the 
destruction of trees on the edge of (he forest, and even in the British 
Isles, where the once widespread virgin fbrests have completely 
disappeared. Further examples can be given from the eastern 
Unh^ States, where the history of sttilemeni was the story of a 
long struggle between the pkmeers and the forest, which lasted till 
the time when the great treeless prairies in the centre were reached, 
and the cvvihsation of the plou^ was established in a few decades 
on a vast stretch of territory. 

Out of this long struggle with the tree has come a complete trans- 
formadoa of the landscape. The destruction of the forest has often 
been complete. Wl«n it has not been complete or final and trees 
have grown over the ground again, the traces of man’s handiwork 
have not been effaced, for the new growth is secondary, degenerate, 
and less dense, since it has occupied the area with but few species 
and those of little value. Often too the degenerate forms have 
created another vegetation-type, the dense thicket, as in the touya 
of bracken at the foot of the I^rcnees and as in the moor, Itmde, or 
garrigue. WTien thetreehM disappeared, otherplants take its place, 
and a wholly artificial landscape springs up in accord with the rural 
economy. We must now consider how man planned to aimbine 
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gruefs made from other cereals, ft is particutirly the white man’s 
food and so it is used everywhere. Of western Asiatic provenance 
It has won its way into the New World and the southern hemisphere. 

To ripen, wheat (an annual from sunny, treeless regions) needs a 
fairly great amount of heat and drought to allow an accumulation of 
gluten and starch in the grain. It ^t$ both m eastern and Mediter- 
ranean countries, which were its original habitat. There the com is 
the best, most nourishing, and richest in gluten, whilst in damp, 
temperate lands the plant yields a greater quantity of less good grain. 
With its southern provenance it remains by far the dominant cereal 
as far as about lat. 45® N., that is in Europe, to the south of a tine 
drawn through the south of France, northern Italy, and the lower 
Danube valley. The same favonraWe dimatic conditions are found 
in some countries with a continental cbmate, where the summer 
temperature is certain to be high and there is a good deal of insola- 
tion. Thus, in Soviet central Asb the crop may enjoy J35 days of 
sunshine. In western Canada diurnal insolation is longer in June 
and July by an hour or two than in Iowa. Wheat cannot stand great 
cold, but thrives m mild winters which promote tillering and allow 
profltable cultivation of winter varieties. It seldom grows in north- 
ern regions in which the thermometer falls below 4* F. ( - 15* C.). In 
Dakota as in Soviet Asia the crop has failed many a time through 
cold. Only a thick layer of snow enables it to bear lew winter 
temperatures. 

V^eat does not require much water. Yet at certain periods of its 
growth it needs a moderate quantity, viz. after sowing is complete, 
during growth and florescence, and as the ear is budding. Favour- 
able conditions of moisture arc found in the original habitat, as also 
in most countries svith rain in spnng and those with snowy winters 
m which the melting snow deeply saturates the soil. On the other 
hand, wheat cannot stand climates which arc too damp or rainy in 
summer, whether in mantime temperate regions like Ireland or in 
warm wet tropical lands or those with monsoonal rains. Of the 
two extremes it prefers drought, because if the worst comes to the 
worst it can be cultivated by irrigation, os it is in the Punjab and 
south Arizona. 

Being full of nourishment, wheal gives good yields only in rich soil. 
Lime is needed to produce fine quality grain; phosphate is indis- 
pensable for the development of many grains in the ear. The soil 
must be consistent without being compact, and it should be deep 
and permeable. These requirements explain the success of the crop 
on plains rather than on uplands. Plateaus and plains with more or 
less unbroken surfaces on which the soil remains deep arc favourable 
to ploughing, which breaks up the earth. The best whcatlands in the 
Old and New Worlds are found wherever silt occurs on plains. They 
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very low, being in eastern Scotland the contour for 1 ,200 feet (tnuch 
lower in the wetter west) and in Norway about 1,000 feet. In dry 
climates insolation enables com to ripen esen on very high moun- 
tains: in the Engadine cereals are grown 950 feet higher up than in 
the upper snlley of the Rhine. The brightness of the air explains 
the h2t\esiing of gnun at a height of nearly 12,000 feet in the 
Him3la>'as and at a bright of 14.000 feet in the Andes of Peru. 

In latitude the cereals ordinarily stop short of regions where the 
summer temperatures are loo low. Tbey reach lai. N. on the 
mild coasts of Norway, but on the continent of Asia they fall back 
to below 50’ N. on the Pacific coast, and they always stand away a 
long distance from the southern edge of the Siberian forest. 

Towards the tropics temperate cereals disappear as soon as tne 
warm season, which is also the wet season, causes the de%'eIopment 
of Icaw at the expense of grain formation, and they then give way 
to millet and rice. ButthcdisappearancedocsnottakeplaccesTiy- 
where inths same way. Sometimes, as in parts of the Old World, 
there is a transitional dry belt into which temperate cereals do not 
penetrate except where the cUinate is wet enough; at other times, u 
in the New Woi^ the passage from t eape rate to Uopieal cereals is 
gradul, and this dovecailmg is one of the essential features of 
agriculture m the United Sutes and the Argentine, as It h aUo Is 
China and Japan. 

Owing to the wide distribution of cereals the type of agriculture 
and mode of life in temperate lands afiect vast expanses of the globe. 
In this immense area the various parts are interdepe n dent, and the 
big producers supply those that ^ not produce enough food for 
themseh-es. So great a domain in which both the mode of life and 
the diet are the same, explains the necessity for a colossal amount 
of trade, ^'heat.rye, barley.andoatsarefoundio the earliest traces 
ofthe European mode of life. Other plants came later as adjuncts, 
but withoux destroying the general harmony of the system of cul- 
US'atian. The late comers were, firstly, two food plants of American 
provenance, maize and the potato. Then, later still, clover, lucerne, 
and forage roots were used to replace the old fallow and to add to 
the fodder for the hsestock. 

These plants are found threm^out the temperate belt. In certain 
favourable regions they can be seen all together sharing the soil in 
different proportions according lo man’s arrangement of them. But 
because of their mdividua) constitutions each of them has its de- 
finite distribution and favonrite areas: 

The Older cereals.— tlTwar. Witii rye, wheat is the only cereal 
which is casQy stored up and transported, and from which good 
bread can be made. It has a food value far above that ofthe various 
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western Europe. Whether they remain faithful to the old methods, 
as m Mediterranean lands or China, whether they use powerful 
modem machinery, as they do in the Soviet Union, their system of 
agriculture is still dependent on extensive cultivation with a low 
yield. Mediterranean lands, including southeast France, southern 
Italy, Greece, Algeria, Spain, and southern Portugal, produce ex- 
cellent wheat, but their lowland areas are fesv and small, their cattle 
too few in number to give plenty of manure, and drought places great 
uncertainty on the harvests. In spite of eiforts made before the 
second world war by Italy and Portugal to raise their wheat pro- 
duction to the level of their needs, Mediterranean Europe plays but a 
poor part in world production 

The steppe lands of eastern Europe from Hungary to the Volga 
have enormously increased their production during all the last years 
of the nineteenth century and in the twentieth century. In this area 
wheat assumes the guise of an economic crop and sometimes of even 
single<rop cultivation. In some tomitats in the Alfold in Hungary 
wheat used to cover as much as 80 per cent of the arable. Industri- 
alisation and drift towards the towns of a large fraction of the 
population have caused an unheard-of increase in the demand for 
bread cereals in eastern Europe. In the Soviet Union wheat pro- 
duction has increased continuously, more by sowing a greater area 
than by raising the yield. It is likely that under the inlluence of this 
demand Hungary, Roumania, and Bulgaria have been trying to In- 
crease their production. The loess plains in the northern Chinese 
provinces are certainly the greatest wheat producers in the Old World. 
Its harvest amounts to more than 38 million tons. China is still in 
the grip of an agricultural system thai is without great technical 
means, but with mechanical equipment like that of the Soviet Union 
her agriculture might ha>e a long lead in world wheat production. 

North America is another of mankind's great wheat granaries. 
The summer warmth and a good rainfall in spring together with 
plenty of glacial clay have been favourable to the spread of wheal all 
over the continent. In this new home wheat has no exactly defined 
place in the agricultural system, for it is still being adjusted to 
the natural and economic conditions. Up to the beginning of the 
nineteenth century the wheat bnds of the United Slates were in the 
region between Virginia and the south shore of Lake Erie, and 
Rochester was the chief milling centre. The opening of routes to the 
West resulted in the invasion of the prairies by wheatficlds and the 
planting of the old European com crops on the desert borders of 
the American West. This migration westwards was easily followed 
by the displacement of the milling centres, which were now set up 
in various places, first on a line fmm Cleveland to Cincinnati, then 
thirty years later on a line through MUyyaukee, Chicago, and St 
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include the belts of loess which stretch from central Europe into 
France; the Black Earth of southern Russia; the prairies of North 
America; and the Argentine I^mpa. 

The spread of wheat over the world was, however, due especially 
to its astonishing case of adaptation. It is found in countless 
varieties corresponding to very dilTerent natural conditions. In a 
great producer like France several species are cultivated: white 
wheat giving high yields and squarc^rcd wheat in the oorlhem 
d^partements; red, frost-resisting wheat in the centre and cast; 
touzelles and saisettes, which are not easily shrivelled by the sun, in 
the south. Soft varieties are suitable to moist, temperate lands, and 
hard wheat, which is in demand for milling, suits dry temperate 
countries like Hungary, Roumania. and south Russia. Together 
with winter wheat there exist several varieties of spring wheal 
which are sown in countries where svinters are loo severe and the 
snow cover too thin to protect the seed that is sown. The Canadian 
Prairies, the states of Minnesota, North and South Dakota, and the 
steppes of Russia arc examples of this. These varieties have enabled 
wheat cultivation to be carried almost to the L'roil. In Eurasia it 
reaches beyond lat. 64* N. along the coast of Nonvay, and the 
southern limit lies in India on lat. 21* N. In North America Its 
farthest limits are lat. 60° and 30* N. on the prairies and Great Plains, 
hut along the Atlantic coast they close to lat. 45* and 3S* N. ^ 1h« 
southern hemisphere wheat is grown in corresponding, but slightly 
lower latitudes. Thus, owing to the difference in incidence of the 
seasons in Ihe two hemispheres, there is no month in the year but has 
a wheat harvest somewhere in the world. No other crop is so wide- 
spread and so continuously produced- 
In the vast area of wheat production Eurasia has kept the leading 
place. There are, however, in that continent two groups of countries 
in each of which wheat cultivation plays an entirely different part. 
The west assd northwest of Europe, which are probably the least 
favoured parts climatically, arc none the less great producers, be- 
cause m them wheat cultivation takes on an intensive form with the 
hi^st yields in the world. Wheat is planted in little fields and 
rotated with potatoes, beet, maize, and fodder plants. In some 
countries like the United Kingdom, Belgium, the Netherlands, and 
Denmark economic crops or pasture have ousted wheat over wide 
stretches of arable, since these countries reckon on overseas wheat to 
make bread. France, however has stuck to tradition, tries to main- 
tain a high wheat production, and thus occupies one of the leading 
places among world producers. 

Countries in the south and cast op Europe, like those in Asia from 
the Urals to north China have the great advantage of a dry climate, 
but nonetheless they are far from attaining to the yields in north- 
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duction in those countries where hitherto it had been kept at an 
abnormally excessive level. 

Rye, Barley, and Oats . — None of the other old European com 
crops have spread so universally or produced so many slightly 
difTerent varieties. In most of maritime Europe the spread of wheat 
crops has taken place at the expense of rye. Since this plant adapts 
itself better than wheat to cold, damp, and poor soil, it is grown 
nowadays much farther north and far ^gher up mountain sides, and 
it is essentially suitable for the countries of central and eastern 
Europe to the north of the ancient Hcrcynian Mountains and of the 
northern edge of the Black Earth region. It is little cultivated in 
Asia, and in the New World and other ‘new’ countries it covers an 
insignificant acreage, because its low commercial value has prevented 
its being a rival cash crop to wheat. 

Barley and oats have remained less strictly European. Owing to 
its rapid growth barley has spread enormously in both latitude and 
altitude. In Europe it is easily grown along with oats in cold coun- 
tries and with wheat m Mediterraoeao or semi-arid lands. Between 
these two extremes of latitude it occurs in 'islands’ of cultivation as 
an industrial crop supplying the raw material for brewers. Out of 
Europe tc IS groivn with wheat oa the west of the United States and 
the Argentine, in which latter (he provinces of Cdrdoba and San Luis 
are the main producers, and in southern Australia, where it covers 
large areas in Victoria. 

Oats was closely ossoaated with wheat in Europe in the old 
system of three-year rotation. It likes cool, moist summers, but shuns 
drought and great heat ; hence, it Is the com crop of maritime Europe, 
northeast America, and southeastern Australia. Its distribution was 
to a great extent linked with the use of the horse as a farm animal. 
In Europe it covered its greatest acreage from the beginning of the 
eighteenth century onwards, which was the lime when the horse 
replaced the ox in great agricultural countries. Similarly, in the 
United States it spread over the prairies alongside maiie chiefly in 
the second half of the nineteenth century, which was when the 
development of farm machinery caused a great use of horses before 
the introduction of tractors. Nowadays, world production of oats 
is decreasing in step with the decline of horse brewing. 

Nearly all these secondary com crops, though they are as old as 
wheat, have lost much of their importance for the trry reason that 
wheat has risen in the ascendant. But to this ancient heritage of 
food crops there have been added as the years have gone by a 
number of new plants which have increased the vancty of European 
agriculture. Some havx made a veritable res'olution in methods 
necessary, and this has been reflected in the social structure of rural 
society. Some of the plants arc com crops, like buckwheat and 
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Louis, and, lastly, on the line St feul and Minneapolis, Omaha City, 
and Den«r- In 1838 Ohio was the U.S^’s greatest producer, but 
its place was taken one after the other by Illinois (1859), Minnesota 
(1889), and Dakota (1915). Today more than two-thirds of the 
wl^t harvest comes from the two Dakotas, Kansas, Minnesota, 
Nebraska, and Montana. The same migration from east to wxst is 
seen in Canada to the prairies of Manitoba, Alberta, and Saskat- 
chewan, which are continuations northwards of the wheat lands of 
the Dniled States. This movement of wheat was largely the work 
of the Canadian Pacific Railway, the wheat fields mosing westwards 
in step with the railway. 

In the new' «>nntries in North America w heat has long been a cash 
crop, whose expansion has been helped by the presence of s^in 
land, means of transport, and, above all, the use of farm machinery 
to make good the lack of manpower. Few crops indeed lend them- 
selves better than wheat to mechaoicat cultivation, for there are few 
processes, and these can be carried out on huge areas without a 
break. At the present lime when Americans have to sec to the con- 
servation of the soil and to introduce systems of rotation, wheat 
cultivation is gradually being done on systems which, at any rate in 
the central and eastern United States, are tending to make agricul- 
ture note like the intensive system long employed in western Europe- 
In the southern hemisphere wheat to found physical and econo- 
mic conditions comparable with those in North America only on the 
plains around the Rio de U Plata m the Argentine and Uruguay. 
Os these wide plains with their virgin soil anddry climate wheat was 
not, however, a pioneer crop as it was in Canada. At first the plains 
were used as pastureland, and in the present economic conditions 
pasturage is ousting wheat and the land going back to stock-rearing 
around Buenos Aires, Montevideo, and the big towns which arc 
surrounded by dairy {arms. Since 1880 the Argentine has been a 
gmt exporter of wheat la Chile the grain finds good climatic con- 
ditions north of lat 35’ S. but the small area available for the crop 
together with distance from world markets to restricted the space 
devoted to com and the cfTorts to improve the yield. Australia has 
devoted to wheat cultivation the grasslands with their dry climate, 
which form an arable halo on the edse of the sheep runs; but the 
harvests are uncertain. Besides, since the war Australia has tended 
towards a policy of producing food to be consumed in the country 
itself. For this reason the area devoted to wheat is decreasing, and 
for the same reason there is less production of wheat on the plains 
on the east side of New Zealand. Thus, the change from a production 
of com for the market abroad to aa agricaltura! system tending to 
the satisfaction of the demands of the home market now results in a 
diversification of crops and a corresponding decrease in wheat pro- 
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Up for tWs drawback by being eatable without great preparation, for 
its cob, which stiU remains moist at the end of seven or eight weeks, 
may be just boiled in water or roasted. Less rich than wheat in 
nitrogenous elements, it contains on the other hand more sugar and 
carbohydrates. Lastly, maize gives large yields in return for a small 
quantity of seed. It is easily cultivated and lends itself to cultivation 
by hand. As its broad leaves spread apart, secondary crops can be 
planted between its rows, as beans and pumpkins are in the United 
States, gourds, tomatoes, and haricot beans in southern Europe 
(Portugal, Italy, and Croatia), and wheat, vegetables, and vines in 
southwestern France. It is typical of a crop that requires to be 
tended and weeded with a great deal of bbour and with little help 
from machines, and so it is the favourite crop of the small-holder. 

Maize has found its most favourable conditions in North America 
and espedally within the bounds of the United States. The short 
time it requires for growth enables it to thrive as far north as bt. 
55* N. along the Red River. It admirably suited the needs of semi- 
nomadic hunting peoples who were without agricultural implements. 
Sowing was done with a digging-stick, and the cobs were gathered 
without a sickle. It is Candolle’s opinion, moreover, that the 
original distribution of maize must have been very limited, since 
without man’s help its heavy and not easily detachable grains would 
spread the pbnt with great difficulty. The origins of the crop in 
America are lost m the mists of time. Today, maize is nowhere 
found in a wild state, and the great number of varieties testifies to the 
antiquity of its cultivation. Its grains are found in ancient Peruvian 
tombs and in the ‘mounds' in the Missbsippi valley. The whole life 
of the former Aymara, Maya, Toltec, and Nahual civilisations de- 
pended on maize as the main crop. For it the sun was prayed to and 
the rain god worshipped. The crop and its method of cultivation 
was made known to Europeans by the Araerindbns. 

Production figures show that today the United States are by far 
the greatest producers in the world. The crop covers all the States 
bordering on the Gulf of Mcvico and most of those on the Atlantic 
coast. It is cultivated only incidentally to the west of the Rockies. 
In the northern Stales maize is associated with oats, but in the 
southern States with cotton. The enormous production, which is 
one of the bases of agricultural prosperity in the United Sutcs.isno 
longer due to subsistence pbnting, it is true, but on the contrary 
marks a sbge in the development and charactensllc specialisation of 
intensive cash crop cultivation. With maize cultivation is in fact 
assoebted a whole sysiem of stock-rearing which extends far to- 
wards the north of the United States. The five Sbtes of Illinois, 
Iowa, Nebraska, Missouri, and Indbna together produce half of the 
North American crop. The countryside bears the marks of it in the 
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jnaize; others. Lke ihc potato, are tubers or roots, hie beet; others 
again give fodder for the cattle. 

The Later Acqalsltiocs.— Buctwheat has only an incidental and 
limited importance. Introduced into western Europe about Ac 
sixteenth century, it is relatively delicate, liking damp, but shunning 
drought and frost. Its optimum climate is that of maritime Europe, 
but nevertheless its yield remains moderate. Its temporary success 
is explained merely by the chance it affords of a catch-crop after the 
main han-est. Wth its help the first attempts at intensive cultivation 
and at redudng the amount of fallow were carried out successfully. 
It owes its steady decline during the last two centuries, even in poor 
districts wtuch are tow cuUivatingwheat and artificial fodder, to the 
introduction of more modem systems of rotation and to crops that 
need weeding. Buckwheat is suU grown in three areas in Europe, 
and is also found in the nonheastero United States and sporadically 
in Asia. Its fortune has been less brilliant than that of maize or the 
potato. 

Afa&e.— This tall, fine plant, whose wide, bright leaves bear witness 
to its tropical affinity, adapts itself to various kinds of soil- Cer- 
tainly it prefers ferule saUey soil and light silt tike that found ia the 
central States of the U.5.A., but the conditions in which it is culti* 
sated are determined mainly by cUmatic factors. It requires great 
summer heat togethCT svith a fairly large amount of rooismre. Its 
lapid growth requires three or four months without frost. It is 
essentially a spring crop and is sown at the beginning of summer. 
Unlike wheat it does not have deep roots; hence, maize avoids 
countries with cool summers, bke Britain, Scandinavia, and New 
England to the north of lat. 44% It likes open, airy country with 
plenty of bright sunshine. In this respect it is like the vine, and its 
distnbutioD sometimes corresponds to that of the vineyard, notably 
in southern Europe Maize also avoids the tropics with their con- 
tinuous warmth and plentiful rainfall; and also arid regions, though 
less perhaps on account of their drought than for the low night 
temperatures following days of blazing heat. Hence, maize does not 
grow either in Nevada or North Africa. In southern Russia, as in 
the West of the United States, rt is nowhere found beyond the mean 
annual isohyet for 8 to II inches. 

Economically, mat re also affords advantages wluch explain its 
widespread cultivation. Its rapid growth makes it a useful plant for 
hasty cultivation like that of pre-Columbian Indians or that of the 
first settlers in New England. Infresh settlements it was most often 
the pioneer crop, w hich ensured a food supply for the men who were 
clearing away the forest. As a food it has the drawback of being 
poor in gluten and of being diffienb to make into bread; but it makes 
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lowlands of Moldavia and Walladua, and the Ukraine. With the 
43rd parallel as its axis from the Atlantic to the Black Sea, it spreads 
northwards beyond lat. 45® N. in Italy and the Danube basin and 
thus broadly coincides with the distribution of wheat and the vine. 

In Africa maize has won an important place among the tropical 
crops. In some places its success has been helped by irrigation. 
Today, with cotton it is one of the summer crops in Egypt and is 
necessary for feeding the feUahin. In other places it has become 
associated with the semi-nomadic cultivation of the pastoral tribes 
of East Africa. In other places again it has become the complement 
of millet, but in some parts it has ousted millet from tropical regions 
with a good summer rainfall. For this reason eastern South Africa 
and Madagascar are important centres of maize cultivation. 

In Asia the spread of maize has been checked by the competition 
of wheat and rice. Yet the crop grows in regions with a wet tropical 
climate; southern China, Indo*China, and northern India, hlaize 
originated in temperate regions and has spread to these hot countries 
owing wholly to the influence of European settlers. Curiously 
enough, on the other hand, maize has played only an inslgniflcant 
part In Australia and New Zealand. Even now only the northern 
coast of the North Island has fields of maize, and that merely along 
a narrow fringe. Perhaps its absence is to be explained by the fact 
that the settlers in these far-off lands came from Great Britain, 
where the crop heritage did not include maize, and the colonists, 
therefore, took with them only plants of the old European stock. 

On the whole, maize is very different from wheat. In the present 
system, indeed, it is used for food less for men than for animab. Of 
course, cornflour, which is made from maize, is used to make pan- 
cakes and a pap which In Italy is known as polenta and in the 
Balkans as mamaligo. These occupy a high place in the list of foods 
eaten by countryfolk, but they are not eaten everywhere, for maize 
is not as universal a food as wheat. 

Potatoes . — The potato comes from the Andes of Chile, and yet it 
has become an essential crop in the Old World, which is now by far 
the greatest producer. Like maize it was introduced among the 
traditional crops without upsetting the essentials of the Old World 
scheme. It has increased the quantity of food produced from a given 
area and it helps to conserve the soil and restore its fertility by a 
simple and clTcctivc rotation of crops. This explains its success away 
from its country of origin and away from the agricultural system in 
which it had first been cultisated. There is much uncertainty as to 
the date of its introduction into Europe, but it is said to have been 
known in Spain between 1580 and IS8S, and in fact right up to the 
eighteenth century It was cultivated sporadically in the Spanish 
territories of Galicia, Italy, FTanders, and Germany, fn England it 
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shape of cattle pens, concrete or steel silos 50 to 60 feet high, and 

large slaughter-houses in the suburbs of the towns. 

Nearly all the North Americaa maize crop is converted into meat. 
A tiny part of the harvest {2 to 6 per cent) is scot out of the produc- 
tion area. Thoughtful farmers arc, however, worried today by such 
exclusive cultivation, which sometimes looks like true monoculture, 
in which maize follows maize in the same soil for several years in 
succession. In this system of cultivation the crop is not one in a 
rotation, as it is in the Old World. It has, therefore, been greatly 
blamed for the deterioration of the soil in the prairies and the 
southern States. Organisations bfce the Tennessee Valley Authority 
have made the reduction of the areas devoted to maize one of the 
essential parts of their programmes for restoring the soil in and at the 
foot of the Appalachians. 

The part played by maize in Latin America has always been quite 
different. In Mexico, where It was the main crop of the Toltecs and 
Mayas, it still forms the chief food of the Indians and half-castes. 
As it does not grow high up in mountains or in deserts, its distri- 
bution coincides with the tUrra tfmplada and Uerra frh (3,000- 
6,000 ft), which are also the most densely peopled parts. It is culti- 
vated in countless plotsof land in Anahuac, especially in those districts 
where little estates and small-holdiogs are prevalent. In Braal it is 
widely cultivated and sometimes yields two harvests. It is rare ia 
the plains which have an equatorial climate, but on the contrary it Is 
widespread in the coastal Sutes of the centre and south, and it is 
still the first «op that settlers plant on newly cleared land. Then, 
agun, its cultivation is associated with that of sugarcane and coffee. 
In the Argentine, as in the United States, maize has become a cash 
crop, but the harvest is exported directly. It is mainly cultivated on 
the Pampa, where fields of maize cover 7J million acres, 5 million of 
which are in the Province of Buenos Aires, and li million in the 
provinca of Santa Fc. 

Maize did not find a footing in the Old World until after the dis- 
cover of America, but its botanical characteristics have enabled it 
to join in the old European system of cultivation and to add to the 
plant heritage without harming the traditional crops. As early as 
1551 there was reference to it on the Rhineland. The Spaniards had 
introduced it into the countries on the Rhine and Danube. On their 
Mde the Portuguese took it from Brazil to Africa, India, and Malacca. 
Today the area in Europe covered maize extends from the Bay of 
Bi^y to the Caucasus, though then are gaps in the lower Rhine 
TOUr and on the Riviera. It fonns the main crop in Spanish 
Oalicia, northern Portugal, and the Basque country, in southwestern 
l-ran«. North Italy, Voxarlberg, the valleys of the Drava and Sava, 
the plains of Pannonia and Hungry, the Transylvanian basin, the 
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The hardy character of the potato explains why the tuber has be- 
come the characteristic plant of European agriculture. Perhaps it 
should be added that in the Old World the potato was free from 
parasites which attacked the crops in the New World. A disease in 
the potato crop caused a famine in Ireland in 1845-46, but the Colo- 
rado beetle was not introduced into Europe until 1917, that is. 



Fra. 2.— The Sp«ad of the Couhuoo Bona is F*asce. 


more than three hundred years after the potato. The main belt of 
potato cultivation now stretches across the north, centre, and 
west of Europe. Germany, the Soviet Union, Scandinavia, the 
British Isles, the Netherlands, and France arc the world’s greatest 
producers. 

In the New World the areas of grratest production arc mainly 
eastern Canada and New England, which arc countries with a harsh 
climate and poor soil. Contrary to what one sees in Europe, w here 
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was not widely cultivated till the eighteenth century, and it tvas only 
in the latter half of that century that it became widely cultivated m 
Germany, France, Austria, and Hungary. 

The spread of the potato is justified by the part it has played in 
supplying food, first fot man and then for animals. Though less 
rich in nitrogenous matter than com, it is richer in starch. Its yield 
is enormous, so that It has enabled great densities of population to 
be mamtained in country districts. Even in dry years its h^est, 
though less, is never nil. It was very soon used for feeding animals, 
and It has enabled pig-rearing to be developed outside countries 
where maiae is grown. Today, the map showing the distribution of 
pigs in Europe coincides almost exactly with one showing the main 
producers of potatoes. Ireland, Germany, and France stand out 
clearly. 

In the traditional system of crops the potato has been introduced 
as one element in polyculture and enters the rotation with com crops. 
In two-year as well as threc-ycar systems it has brought on the dis- 
appearance of fallow and has led to the simultaneous cultivation of 
^ the arable. Thanks to it European agriculture has finally become 
an extensive form of cultivation without fallow. Hence, the poUto 
may he said to have been tespoosiWe for the gteat ninettcolh century 
revolution in agriculture. 

Since the pouto is a storehouse of starch end alcohol, it later be- 
came an industrial crop. As in the case of the cereals, cultivation smd 
selection gave rise to numerous varieties whose tubers supplied 
various demands of industry. la Germany special varieties were 
adapted to sandy plains, a^ these supplied three-fourths of the 
country’s industrial alcohol. For these new uses potato cultivation 
chang^ its character. Instead of being a mere element in poly- 
culture, it became the exclusive object of a monoculture over vast 
expanses. To plant it fresh lands were cleared in the sands and peat- 
bogs of North Germany and the Netherlands, la this way the land 
used for potato cultivation in the Old World has continued to in- 
crease. 

Furthermore, the plant lends itself readily to this spread of its 
culuvation for it is not over-particular as to soil or climate. It 
certainly prefers cool countries without great heal and guaranteed 
against drought; but in fact it is cultivated from the cold borders of 
the temperate belt (Klondyke and Kamchatka) to its arid borders 
(Egypt). It can flourish at great hdghts. In the Andes, its original 
home, it is cultivated on the puna and in the high valleys of Bolivia 
above 8,000 f«t. In the south of India it is the vital resource of the 
hillmen in the Nilpris and southeni Mysore, who cultivate it above 
6.500 feet. It is equally at home in poor sandy soils, in granitic sands, 
and in coarse alluvia. 
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tropical regions. Previously, the hot countries alone had in the 
sugarcane a plant with a high yield of sugar. 

The important place held by root cultivation has been the charac- 
teristic feature of English farming since the nineteenth century. 
Swedes play a great part m agriculture in Scotland and the North of 
England. Similarly, they occupy an important place in farming in 
New Zealand, whither they were taken by Scottish settlers. On the 
continent of Europe fodder roots appear in mixed cultivation only in 
poor districts which have large numbers of animals. But of these 
roots the beet has had an incredible success and at the same time 
has undergone a radical change in its character as a crop. 

The beet, Bela cul garis , grows wild by the sea especially in the 
MediterraneanTbuftn its~Datural stale its roots arc thin and fibrous. 
Cultivation has made them fleshy and capable of swelling out with 
carbohydrate. The ancients had used the plant as an ordinary 
vegetable, and it was only in the eighteenth century that, thanks to 
MargrafT (1747) and Achard (1801), the presence of sugar was 
recognised in the threadlike roots of the beet. The Berlin Decrees, 
which stopped imports of cane sugar into Europe from the colonies, 
led to the extraction of sugar from the indigenous plant. By 1810 
beet cultivation, encouraged by Government protection, was under- 
taken on a large scale in France. 

The success of sugarbeet was due to the elEciency of theoretical 
science and the industrial equipment needed to crush the roots and 
extract the sugar from their juice. The plant was easily improved 
by selection and within a hundred years it was transformed, parti- 
cularly in Germany, into a real source of sugar. In less than Gfty 
years its sugar content rose from 5 to 14 per cent. At the same time 
the use of artificial manure and improvement in cultivation pro- 
gressively increased the yield per acre. France, which had long been 
the chief producer of sugarbeet up to about 1 870. was gradually out- 
distanced by Germany and did not resume a leading place until 
after the introduction of improved varieties of the plant and the 
adoption of modem machinery. Thus, the modest beetroot became 
in less than a hundred >'ears a large scale crop owing to the growing 
demands of large urban populations and the application of modem 
scientific and engineering methods to the industry. 

As a plant the sugarbeet needs a great deal of water especially from 
May to August, when its broad leaves are growing and making the 
carbohydrate to fill the root. A prolonged summer drought is fatal 
to the har>-e$l. Later, from August to September the plant requires 
a bright, sunny spell to encourage the formation of carbohydrate 
and to make it seep into the roots. These two conditions arc more 
important than the total amount of summer warmth. The beet does 
not require a great quamlty rf talonw. Vicritc Vis glowing m the 
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the potato is grown in association with corn crops, the tuber is not 
cultisated in the great corn-growing regions of North America, where 
intensive agriculture and rotation of crops have not >ct come into 
general use. Elsewhere on the continent, in the north as well as in 
the south, the potato is largely cultivated only in the mountains, and 
this applies to the Andes and the Rockies alike. 

On the whole the potato is a food plant with great possibilities. 
It is now planted both on a large scale or in garden plots, and it is of 
prime importance in the kitchen garden. The production of 'early 
potatoes’ has led certain districts with a favourable climate to use 
them as a cash crop. It was as an early vegetable that the potato was 
introduced into Mediterranean lands (Algeria, Provence, Rousillon). 
In Euioiw districts with a maihlme climate and mild winters have 
been tempted to enter this kind of business. Cornwall and the 
Channel Islands together with the coastal areas of Cotentin wd 
Brittany grow early potatoes lo be sold in large towns. The growing 
of early potatoes is also carried on in whole districts of Florida and 
South ^folina, where the early potato takes a place beside the 
tomato and celery in the produce intended for distant towns. 

.Sugerheer.—Other new crops are now grown in temperate regions. 
Among these ate fodder toots and cultivated grasses, which when 
used in modem crop rotation have finally abolished the practice of 
fallow in brge scale fanning and {n pla^s where crop rotation is 
used in nuxed cultivation. Their iniroduetion dates from the time 
when it was necessary at all costs to find fodder for the farm animals. 
The increase of cultivation at the expense of moorland, forest, and 
fallow — all areas given up to supporting animals — imposed the 
problem right ftom the end of the sixteenth century. The matter was 
one of vital importance to an agricultural civilisation based wholly 
on the association of stock-rearing wth cultivation. How ivere the 
animals to be fed without risking a reduction in the amount of food 
for the human population? 

The solution of the problem was found and fully applied in Eng- 
land about the middle of the aghteenth century. The area which 
under the system of three-year rotation was fallow one year in tbee 
was given up to feeding the animals. This was an ingenious solution, 
for it did not impoverish the soil, but on the contrary fertilised it. 
By feeding more animals indeed more manure was obtained, and 
later it was seen that the crops adopted to occupy the fallow im- 
proved the land for growing com crops. Hence, the crops destined 
to feed the animals scored a huge success. Some of them were so 
modified by selection as to become large scale industrial crops. _ The 
outstanding case is that of sugatbeet, thanks to wluch countries in 
the temperate belt have become lar^ producers of sugar and have 
wrested the monopoly of produemg this commodity from the 
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Central Europe remains the chief centre of sugarbeet cultivation, 
in Germany, where large scale cultivation began about 1830, beet 
IS associated with wheat in fertile, loam districts in Hanover and 
Brunswick and in Bordc in Saxony. It is widespread in similar 
conditions in Bohemia, Moravia, Silesia, and even East Prussia, 
where imported fertiliser has enabled beet to be grown on the sandy 
soil. Today, Poland and Czechoslovakia are among the largest 
producers of beet sugar. In eastern Europe beet is largely grown in 
the fertile soil of Podolia, Volhynia, and the Black Earth region of 
the Ukraine, and Soviet agriculturalists have spread its cultivation 
to the irrigated parts of Turkistan. 

In western Europe Belgium and the Netherlandj , which with their 
old skill in agriculture have loag'iended towards industrial crops 
and have a labour force both numerous and skilful, are large pro- 
ducers of beet. In the Netherlands loam areas in Brabant and 
Hesbaye, the fertile soil in Hainaui, and the polders use a scientific 
rotation of wheat, sugarbeet, and various minor crops. France is 
also a large producer. About 1834 beet was cultivated in fifty-five 
dipariements, but foreign competition, the sugar slump m 1840 and 
187S, and the demands of (be crop have caused production to be 
concentrated around big refineries in Cambrisis, Artois, Picardy, 
and the Paris region with its large scale cultivation. 

Southern Europe long resisted the introduction of beet owing to 
the summer drought. But improved irrigation has enabled some 
Mediterranean countries with plenty of bbour to cultivate it as a 
cash crop, and today there are fields of beet in Granada and 
Cdrdoba, in the lower valley of the Po, and around Ferrara and 
Botogna. In France too beet has been introduced along the lower 
Rhone valley and mto the irrigated parts of Provence near the Rhone. 

Altogether, sugarbeet remains the characteristic crop of scientific 
agriculture at the peak of its technique. It has helped to transform 
the horizons of work in the countryside. As it yields a heavy raw 
matcrul with a high proportion of waste, the crushing mills and 
refineries have had (o be built near the fields where the root is grown, 
and the roots are conveyed to the mills on narrow-gauge railways. 
Besides agricultural bbourers, there are workers employed at various 
stages of the manufacture of the sugar to carry fuel and chemicals 
(limestone and chalk) which arc used in the refining. The leading 
crop in the rotation and requiring plenty of fertiliser, the beet leaves 
in the soil a good deal of manure for the benefit of the cereal that 
follows it. For this reason it is an esscnlbl clement in high yielding 
intensive cultivation. The pulp and other waste matter from re- 
fineries have moreover ensured the increase of livestock rearing in 
districts in which intensive cultivation used previously to avoid 
growing fodder. The pulp is used as cattle food in winter. The 
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temperate belt and its spread into central and eastern Europe and 
the West of the United States, where autumn is dry and bright. It 
likes deep, homogeneous soil such as alluvial silt or loess. It must 
be tended often and carefully. Ploughing should be deep, and the 
sowing properly aligned. After the seed has sprouted, the seedlings 
must be thinned out and the plants separated. The field must be 
hoed several times until the broad leaves of the plants are large 
enough to stifle the weeds. Most of this work, which is carried out 
m spring and the beginning of summer, demands plenty of labour, 
for it needs care and discrimination and does not lend itself to 
mechanical aids. Furthermore, the same is true of the harvest, when 
the removal of the leaves should precede the taking up of the roots. 
As a rule the labour needed cannot be found on the spot, and 
districts producing sugarbeet call at least twice a year for seasonal 
workers. Hence, it is only possible to undertake sugarbeet cultiva- 
tion near densely peopled centres with good means of communica- 
tion which provide an efficient shuttle service for the workers. 

The expensive machinery and artificial fertiliser required, to- 
gether with the great amount of labour needed, explain why, unlike 
the potato, sugarbeet has failed to find a place in the rotation of crops 
and in small holdings, but is cultivated only on a large scale. Great 
capital expenditure in land and the means of production is needed, 
and. in return, the crop has encouraged the establishment of large 
units of cultivation wherever it has ^ome the rnain product. 

At the present ume the world distribution of sugarlmt does not 
therefore reflect only the influence of physical factors, but even more 
that of economic or human actions. Its requirements in labour help 
to explain why it long remained absent from Great Britain and the 
United States. In the former the interests of canesugar in her West 
Indian colonies were for long 3 major obstacle to the introduction 
of the industry, but early in the twentieth century small scale experi- 
ments were carried out, and after the war in 1918 further efforts to 
cstabhsh beet sugar production with the help of a Government 
subsidy proved successful. Another variety of the beet known as the 
mangold, or mangel-wurzel, is cultivated in the south and east of 
England, where the climate is warm and dry enough for the plant. 
The mangold is used as cattle food. In the United States, where 
sugarbeet cultivation began in 1862, progress was slow. In Cali- 
fornia and the West, where there was an idea of making sugarbeet 
plantations on recently irrigated Iwd, scarcity of labour caused the 
plan to be quickly abandoned in favour of fruit and early vegetables. 
It IS only of late that regions of moderate density of population have 
included sugarbeet in their mop rotation. They are mainly in 
Michigan and Wisconsmin theeastandin Utah and some irrigated 
areas in Colorado and the West. 
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advantages accruing to a nation’s economy from beet cultivation are 
so great that it is not surprising that most countries in Europe have 
introduced protectionist legislation either to help their own pro- 
ducers or to create an economic dimate favourable to establishing 
the crop within their own borders. 

Artificial fodder has played a less spectacular, though no less 
effective, part in the agricultural revolution. Lucerne, sainfoin, and 
clover act as green pasture and, as they are planted in fields once left 
fallow, they have taken the place of meadows and natural grassland 
which in any case do not exist in some districts. With this fodder 
herds and flocks have greatly increased in every country in Europe. 
When stored like hay, it enables a large number of beasts to be kept 
through the winter. Lastly, the creation of artifidal meadow land 
in the bottoms of once marshy mountain valleys has enabled the 
stockmen to give up the long droves due to iranshumance and to 
keep their milch cows nearly all the year round within reach of the 
factories which prepare the millc and milk products for sale outside 
the valley. 

la this way these crops which have been acquired one after the 
other by the agricultural peoples of the temperate belt and which by 
their adoption have transformed and enriched the traditional system 
of cultivation, now fons a kind of botanical association whose 
members have all become more or less dependent on each other. 
They follow and help each other in the rotation into which some 
have attracted others, and they produce astonishing quantities of 
food. Some yield bread, others are used as food for man and animal. 
Man and lus animals claim the same field in turn so that the inter- 
dependence which exists between man and his domestic animals m 
work on the land is everywhere demonstrated as the fundamental 
trait of agricultural life in temperate regions. 

The Association of StocL-reariog with Agricolturc. — No doubt 
animab were first regarded as affording produce that could not be 
had from agriculture. This consisted of milk and meat for use as 
food and abo hair, fleece, leather, and skins for use in making clothes. 
But very soon domestic animab became docUe aids to cultivation m 
temperate regions. The application to cultivation of their physical 
strength was achieved by means of the plough- That most ancient 
and widespread of agricultural implements, the primitive woodra 
plough, consisting of ploughshare, coulter, and whWb, though made 
more efficient by successive improvements, b still found in the most 
up-to-date farm machinery. At the beginning the plough was drawn 
by an ox or cow. In the reliefs of classical antiquity oxen are seen 
ploughing, and throughout medieval Europe they formed the work- 
ing animals of the peasantry. It was only later that, owing to pro- 
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gressive requirements, the horse took the place of the ox in countries 
with large-scale agriculture or of the mule in southern Europe and 
more recently in the Southern States of America. 

Although widespread throughout the temperate belt, domestic 
animals like cereals do not find equally favourable conditions every- 
where. In any given region they do not do as well as they might 
unless they have climatic and agricultural conditions suitable to their 
use. Our domestic animals arc not part and parcel of the natural 
environment of temperate regions to the same extent as are the 
cultivated plants. The ox, horse, pig, and sheep flourish further 
witlun the hot bell than do the culuvated plants associated with them 
in our countrysides. The special feature of their life in the temperate 
belt IS that they are far more closely bound up with agriculture, 
whilst in most of the warm regions cultivation is earned out by hand. 

The Ox . — ^The ox has played a greater part than any other animal 
in the history of civilisation. Its distribution at the present day bears 
witness to this, for the animal has achieved a remarkable ubiquity. 
The Old World has used the ox since prehistoric times. It is found 
in the heart of Africa, where it forms the wealth of the pastoral tribes 
of the Sudan ; and it is one of the pillars of agricultural civilisation 
in India. It did not reach the New World before the arrival of the 
Europeans, for it first set its foot in the western hemisphere during 
Columbus's second voyage to the West Indies. From those islands 
it svas taken to Me.xico, Columbia, and Venezuela. Only in 1S46 
did It reach Brazil, from which country it was taken to the Pampa In 
1580. From Mexico the animal travelled slowly northwards to- 
wards the wide grass plains of Texas and the West. The movement 
along the Texas cattle trail was to take the ox right on to the ranges 
in the Dakotas and Montana. But in fact another current of 
migration took the ox during the seventeenth century into the heart 
of the prairies in the middle of the continent. Spread over the 
AtlMtic coast between 1608 and 1630 as the servant of the European 
cultivation which had been introduced into those districts by the 
colonists, it advanced westwards in step with the several stages of 
agricultural settlement. Thus, the spread of the ox in the New World 
shows us the animal in its twofold character, first as a denizen of 
wide grass plains suitable for maintaining a special form of pastoral 
life, and, secondly, as a stall animal, the faithful companion of tn* 
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Gallo-Roman period. Though it is true that the popularity of milk 
and butter goes back to the Germans of old, it should ^ noted, 
however, that milk still came a long way behind meat in the diet of 
the Merovingians and even of the Carlovingians. Probably, the 
imlch cattle were of merely a poor breed, and the cows gave tnilk 
only for a short time in the year according to the the quantity of 
fodder available. 

It was only from the seventeenth century that the milk yield in- 
creased owing to the improvement in the breeds by selective breed- 
ing which took pbce m western Europe and especially in Great 
Britain, where the Jersey, Ayrshire, Devon and Shorthorn breeds 
were reared. These breeds of milkers, which were really an artihaal 
creation of zootcchny, were later to occupy the pastures and byres 
of the New World and New Zealand. Many of the breeds of milkers 
reflect today the natural conditions of il^ countries in which they 
were bred. The heavy breeds of the damp plains m northwestern 
Europe (Denmark, Friesland and Holland) are in contrast to the 
light, economical beasts in the Alps. To^y the milk producing 
countries arc essentially cool in climate, produce green fodder, and 
give no check to lactation owing to the heat of summer. They in- 
clude Denmark, southwestern Scandinavia, the Netherlands, the 
British Isles, the west of France, and across the Atlantic the United 
States from Maine to NVlsconstn along the shores of the Great Lakes. 
But to these regions which are naturally favoured should be added 
countries with large scale agriculture able to supply the cow-s with 
plenty of good fe^, such as the Franco-Bclgian plain of Flanders. 
The neighbourhood of large towns should also be added, for there 
a large centre of demand nearby gives rise to dairy farms just outside 
the built-up area. On the whole, industries connected with milk 
have undergone great e.vpan$ion especially since the second half of 
the nineteenth century and, in consequence, the breeding of milch 
cows has been specialised to the c\tent that we sec today achieving a 
sdentific, technical, and commercial development. This is the state 
of things in Great Britain, where 70 percent of the amount produced 
is used in this way, and therefore hrge quantities of butter and cheese 
are imported. Other countries, such as Denmark, New Zealand, 
and eastern Wisconsin, concentrate on making butter; whilst others, 
including Switzerland, Italy, and the Netherlands, prefer to make 
cheese, in which form they csporl their milk. 

Thus, milk products have had the same fortune as beef. ADcr 
being long used on the spot or near their place of origin, they have 
become a commodity of world trade. The expansion of the Euro- 
pean peoples has carried the production of milk into all the new 
countries in the temperate belts of both hemispheres. Today, 
Canada, Australia, the Argentine, and, more especially, the Unif^ 
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States and New Zealand bare entered into competition with the 
countries of Europe. During the last decades the production of 
milk and meat, both of expanding consumption, have not suffer^ 
from the crises that have hit agrioilture. That is why many countries 
have curtailed their cereal crops to concentrate their efforts on the 
expansion of cattle-rearing and even more on the breeding of milch 
cows. This change of purpose is perhaps the most prominent feature 
in the agricultural geography of the United States at the present 
tune. 

TJie Horse . — For different reasons the horse like the ox is in- 
separable from rural life m the temperate regions. There is little 
doubt of its original habitat, for it certainly comes by direct domesti- 
cation from wild equida that were still found pretty widely in 
Europe witlun Wstoncal times. It seems to have been domesticated 
in central Asia, and it was from the East that the Babylonians and 
Egyptians got the animal, Man’s success in domesticating it dates 
from ancient times, if we arc to judge by the many types found in the 
temperate belt. Western Europe has heavy breeds us^ for ploughing 
and drawing carts Dry countries hav’C lighter, faster horses, of 
wtuch the arab « typical. Lastly, in the islands off the northwest of 
Europe there are small breeds commonly known as pomes and found 
in Shetland, Orkney, Ireland, and Scandinavia. 

Even more than the ox, the horse is an animal of the steppes and 
forest glades, (t came into use foi work on the land later than the oXi 
foe it IS suitable for long, rapid journeys rather than for patient toil. 
It preceded the ox as a pioneer m occupying the grasslands of 
America. On the Pampa as well as on the prairies of North 
America and in Texas it has enabled the grasslands to be used for 
extensive stock-rearing. [| was by means of tWs special element Jn 
their domestic heritage that Europeans were able to cope with 
nature in America more effectively than were the Amerindians, who 
were without strong, fast-moving aoiinals. Today the horse is found 
throughout the temperate belt and the bordering grasslands, but it is 
not found in hot countries. In the Mediterranean bnds of Europe 
the horse givxs way to the ass and mule, and in the United States the 
mule is used forwork in all the cotton Stales of the South. Within 
its own domain the horse has become the chief animal only in 
districts which have a high yield of cereals, where its strength and 
spirit enables work m the fields to be carried on very rapidly and 
where it is sure to find plenty of food in the shape of oats. 

The total number of horses in the world amounts to 9S million 
head. 39 million of which are in Europe and the Soviet Union. In 
spite of the mechanisation of its agriculture, the United States still 
has 4i million horses, the grealer number of which are in the States 
of Illinois. Indiana, and Ohio. The Argentine, Australia, and New 
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Zealand have 1 1 milhon, so that altogether the temperate belt alone 
has 79 per cent of the world’s total. This distribution of the species 
is due to man. The first horses were laLen to Iceland by the Norse- 
men in the ninth century, North America got its horses in the six- 
teenth century only, and South America still later. Hence, there is 
an unquestionable coincidence between the distribution of the horse 
and of European civilisation. The horse is used in some countries 
for riding, m others as a pack animal, in others again as a draught 
animal or for drawing the plough. In fact, the use made of the horse 
has varied from lime to time, but unlike tbe ox the animal is very 
little used for food, a fact that explains the development of the 
world's horse population. 

The progress of mechanisation first in transport and then in 
agriculture has had the effect of lessening the need for animal power. 
Horses are particularly numerous in regions where they are used for 
work, and they are less numerous in regions where the work is done 
to a greater extent by homed cattle or machinery. In western 
Europe horses are used for ploughing in Upper Bavaria, Westphalia, 
Zealand and Groningen m the Netherlands, all countnes in which 
the soil is heavy. In France horses are most numerous north of a 
line dravvn from the mouth of the Loire to the south of the d/parie- 
ment of Meur ihc-et-Moselle. Where crops of wheat and beet prevail 
on alluvial plains, there too are the chief centres of horse-breexling, 
that is. in Brittany, Ferche, Nomundy. the Boulonnais, and the 
Ardennes. The same relation is found in Great Britain between 
com-growmg areas and those weU supplied with horses, hke Suffolk, 
Cambridgeshire, Essex, and Norfolk. 

In central and eastern Europe Ihc area in which horses are bred 
and used runs from the southern Urals between lal. 51* N. and lat. 
56* N., across the Dnepr, and through Ruthenia and Hungary into 
the ‘Saxon' districts of Transylvania which lie within a country in- 
habited by Romanian peasants who are still faithful to the yoke of 
oxen. In these eastern arid Danubian lands the use of the horse is 
particularly justified by the necessity for speed in agriculture owing 
to the shortness of the period available and to the decrease in the 
vegetative cycle of cultivated plants. Hence the extraordinary 
abundance of horses in the plain of Hungary and in the interior of 
Russia, where before 1928 there were twice as many horses as cattle 
in the belt of chestnut coloured soil and podzol, especially in the 
provinces of Tula, Orel, Kursk, and Ufa. 

Cereal crops and large numbers of horses go together in the new 
countries. TTie highest total in Australia is found in the wheat- 
growing plains in Victoria and New South Wales, where in the 
Murray valley there are 40 horses to every 100 homed cattle. On 
the other hand, there arc few on the south coast where there is no 
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extensive cultiration of wheat In New 21ealaiid many more horses 
are found on the cultivated plains on the eastern slopes, than on ^e 
western slopes where cereal cultivation is handicapped by the high 
rainfall. In the United States there are dense horse populations in 
the com belt States, where maize crops alternate with oats. Further- 
more, not only arc horses used in the prairies, but they are also bred 
there to supply the animals to eastern States and mules to the 
southern. 

However, at the present day the use of the horse is restricted by 
mechanisation. Their number has continued to decrease in the 
United States as the number of tractors has increased. About the 
year 1900 there were 25 million in the United States, but in 1952 the 
number had fallen to 6} million, the number of tractors having risen 
to 5 million; and it is estimated that the increase in the use of motor 
vehicles will further cause the disappearance of more than 300,000 
horses. American economists have calculated that this development 
would permit the conversion of 2J million acres in which oats are 
growTi for horses into an area for growing food crops for human 
consumption. They further estimate that during the past fifty years 
the substitution of motor vehicles for horses has enabled more thM 
40 milhon acres, or 11 per cent of the area now under cultivation in 
the United Sutes, to be returned to food production. These con- 
siderations enable us (o understand the reasons for the decrease in 
the number of horses in most of the new countries. 

The economic crisis whidi followed the Russian revolution and 
the collectivising of rural districts In 1928 brought on a catastrophic 
fall in the number of horses in the Soviet Union. In 1955 a census 
showed a decrease of 15 milhon head on the prewar figures. The 
total m 1939 was 22 million against 32 million in 1914. The decrease 
u explained by the imporunce of machinery in the new system of 
Soviet agriculture. Today there are more ilan 9,000 motor tractor 
stations with some 600, CW tractors which do 92 per cent of the 
ploughing in the koli-hory. In actual fact, since 1933 w hen 250,000 
tractors were available the Soviet Union has replaced the mechanical 
power which it had lost owing to the disappearance or slaughter of 
15 million horses m consequence of the troubles brought on by 
frustration due to the New Economic ToUcy. It scemsr however, 
that contrary to what is happening in the United States, horse 
breeding has still made some progress in the Soviet Union since the 
kotkhoznlky have been allowed to own more private property. The 
truth IS that since 1939 horses have ceased to be regarded as a means 
of production in collective farmi and have been allowed to be 
privately owned by the peasants. This has induced a noticeable 
mcreave in the number of horses. But in the Soviet Union, as in the 
United States, the great advantage of the tractor is that it enables 
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the farm calendar to be shortened. It is a most suitable machine for 
coDDtrics wth short summeis, where vast c.TpaDses must be so\vn 
shortly after the end of the harvest. These economic factors explain 
the decrease in the horse population over the greater part of the 
temperate belt. 

Following an ancient practice, the use of the animal has in every 
country undergone a development parallel with that of the ox. It 
encourages a division of labour. Even today some districts still rear 
young animals, whilst others merely use full grown beasts. Hence 
the importance of the trade in adult hones and of the horse markets 
in most districts where the animals are bred. In France, for example, 
horses from the Boulonnais spend their lives in three different areas: 
first, in the Boulonnais. where foals and young horses are reared; 
then in Vimeu and the district of Cant, where they begin work as 
farm animals; and, lastly, tn the wide cultivated plains in the Paris 
basin and the cast, where they become heavier and stronger and are 
used to draw carts and the plough. This connexion between econo* 
mic regions exists also in the Sutes of Iowa, Illinois, and Kansas, 
where the seasonal dislnbuiion of work gives long jicriods of rest 
for the mares. This period of unemployment is used for the pro- 
duction of foals, which are later used on the fanss in the central 
prairies. These practices are survivals of a slolful tradition to which 
the growing use of the motor vehicle will soon deal an irreparable 
blow. 

The Fig.— The pig is reared for its meal and is the only domestic 
animal reared exclusively for the butcher. Agriculture has succeeded 
in making it an inseparable part of the diet m every country home 
and in tWs respect it may be regarded as symbolical of settled 
fanning. The prohibitions pbced on it in every land in which there 
prevails a pastoral life bas^ on the use of a wide-ranging animal 
like the sheep, merely reflect perhaps the nomad’s scorn of a seden- 
tary life, of agriculture, and of the animal that ties man to his cul- 
tivated land. Jews and Muslims have drawn up a whole code of 
religious prohibitions directed against an animal that threatened the 
very principles of their mode of life. Though it yields a great deal 
of meat, the pig is a heavy feeder and must have a quantity of 
nourishing food such as he cannot find on pastures, as the sheep does. 
It therefore thrives in pfaees where the economic conditions enable 
it cither to feed on acorns, becchmast, or chestnuts in the forests or 
to be fed on waste matter from inicnsivT ruliivation, that is, on 
surplus com or tubers, on kitchen swill, or waste from a dairy, flour 
mill, or other food factory. These conditions place pig breeding in 
the temperate bell and particularly in districts of highly develop^ 
intensive cultivation. In feet, pig-breeding pbys a vital economic 
part in tw o regions. ‘They are, first of all, Europe and the countries 
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in the West that have a European tradition; and, secondly, Far 
Eastern countries on the Pacific coast, such as China and the islands 
of the Pacific. 

The domestic pig is derived from the wild hog, which is similar to 
the Wild boar. As it is only superficially domesticated, it very easily 
reverts to a wild state, especially ht the eastern group of countries 
mentioned above. European breeds seem to have been crossed very 
early with Chinese breeds; and it was only in the eighteenth century 
that careful selective breeding succeeded in producing varieties that 
were wholly artificial, were strilaWe factories of meat and lard, and 
were restricted from that time forward to regions where there was 
extensive breeding of the animal. 

An examination of present day distribution of pigs clearly shows 
four main areas, all of which arc situated in the temperate belt. One 
coincides with wooded districts where there are acorns, chestnuts, 
or beechmast. Among theta are districts in the Mediterranean, parts 
of Spain, Italy, and, above all, Greece and Serbia. In those countries 
there still continues the old method of pig-rcating which existed in 
the forests of ancient Gaul and, nearer our own times, in medieval 
Europe. Agriculture is still backward and yields but a meagre 
surplus. Consequently, waste land is brought into use for keeping 
pigs, which have only a short journey to reach the woods. A whole 
code of rural legislation defining the conditions of pannage and the 
use of woodland pasture formed at one time the framework of 
country life in western Europe. 

Side by side with these survivals of an archaic method of pig* 
rearing are found rich agricultural districts with a great variety of 
food plants and dairy waste. To this category belong Great Britain, 
where barley is the basis of pig food; Finland, Sw eden, and Denmark; 
and the wide clay plains in the north of France and in Hesbaye, 
where large pig farms feed their ammals on tubers and toots. But 
pig-rearing is not confined to areas of large scale cultivation, for, 
since the pig is prolific, omnivorous, and by no means selective in 
the quality of its food, it is also kept on small holdings and foms 
the wealth of the little peasant. Hence, it Is found in mixed farming, 
where there is a large variety of secondary produce in the shape of 
potatoes, buckwheat, various roots, and fodder crops. For this 
reason pigs are numerous wherever cultivation is on a small scale, 
as in the sandy parts of the Netherlands and Germany between the 
Weser and Elbe, the plateau of Lorraine in eastern France, the up- 
lands of ancient rock formation and their surroundings in the centre 
and west of France, and, lastly, Ireland, which produces a large 
surplus of potatoes. 

Other high density pig-rearing coinddes on the map with maize 
cultivation. This is illustrated nowhere better than in the United 
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States, where the ‘hog belt’ coincides nearly everywhere with the 
‘com belt’. Half the pigs in the country are found in the seven 
States of Iowa (14-8 per centX Illinois (7 per cent), Missouri (6-9 per 
cent), Nebraska (6 6 per cent), Kansas (6-3 per cent), Indiana 
(6-1 per cent), and Ohio (5-5 per cent). Iowa Im as many pigs as 
the States on the Pacific coast and on the Atlantic coast south of 
Georgia put together. One third of the maize grown ia tie prairies 
reaches the market in the shape of pork. Farther north dairy waste 
replaces maize. Thus, Wisconsin contains 3 per cent of the total 
number of pigs in the United States. In the West, on the other hand, 
where the pig cannot adapt itself to the pasture lands on which graze 
cattle and sheep and where the extensive kind of cereal cultivation 
does not suit pig-rearing, the ammal is found only very locally on 
irrigated soil with crops of grass and lucerne. 

Since 1850 pig-rearing has not spread far beyond the fringes of the 
com belt. It has gained ground only in Tennessee, Kentucky, North 
Carolina, and Alabama, but it should be noted that the coincidence 
between the com belt and the bog belt is less exact today than it was 
formerly. The greatest producer of maize at the present day is in 
fact Illinois, which rears far fewer pigs than Iowa. The proximity 
of Chicago, where maize is treated udustnaUy for the production 
of glucose, ensures the local wheat crop high prices in an important 
market, which districts farther from the industrial centres cannot 
use. 

Altogether, the United States conitUns a good half of the world’s 
pigs. The organisation of their slaughter-houses is on a world scale. 
In seven of the prairie towns the curing of bacon and ham and the 
canning of meat of rarious scuts has been raised to the level of a great 
factory industry. Giant slaughter-houses serving tailorised fac- r 
torics in Chicago, Kansas City, Omaha, St Louis, St Joseph, St 
Paul, and Oklahoma City cut up and prepare every year an average 
of 20 million pigs as against 10 million cattle and 14 million sheep. 
In these towns the number of pigs slaughtered every year is equal to 
40 per cent of all the swine in Europe. 

Of a world total of 285 million pigs the temperate belt contains > 
227 million, 84 million of which are in Europe, 26 million in the ^ 
Soviet Union, and 48 million in North America. In these belts 
countries with dense populations consume most of the pigs they rear. 
This is so in China, and it is becoming so more and more in the 
United States. New countries, especially Canada and New Zealand, 
which are still sparsely populated and hast inherited a European 
outlook, arc now exporters of pork. The greatest centres of con- 
sumption of this meat in Europe are aid to be Germany, the Nether- 
lands, and Great Britain, which together use every year more than 
394, 0(X) tons of pork. The supplies come mainly from the adjacent 
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agricultural countries and especially south Sweden, Denmark, ot- 
tral Europe, Belgium, and Ireland. Though pig-rearing is an im- 
portant industry in France, imports of pork exceed the exports every 
year. It is a curious fact that, in spite of the ubiquity of the animal, . 
pork should have become a high-priced industrial commodity and 
an article of trade between distant countries and should be allied 
with the most modem forms of industry in the temperate belt. 

Sheep . — The sheep, which provides part of man’s diet, has spread 
far and wide, but flourishes best in the temperate belt and has 
multiplied greatly there. Yet nowadays it is tending to diminish in 
num^r owing to new fashions in food. Although it is able to adapt 
itself to various climates from Greenland and Iceland on the one 
hand to the scorching tablelands of Arabia and the Deccan on the 
other, the sheep is best off in countries with mild winters: the 
Mediterranwn lands, which are the oldest centre of sheep-rearing; 
the moorlands of northwest Europe vnih tbeir maritime climate; 
and the countries in the southern hemisphere. Hardy and quiet, the 
sheep likes wide, open ranges on the grasslands, where it gnues on 
the grass and bushes. Hence its importance in aJl dry countries and 
its amazing spread in Australia and South America. Hence too the 
part it pl3)'s in dry lands on the borders of temperate regions and the 
tendency it manifests to retreat before the introduction of cultivated 
crops. Shecp<rearing seems to represent a long essential stage in the 
development of the European system of agriculture, which has now 
been completed. 

The distribution of sheep is less regular today than it was in the 
past, when every village had a flock from which it got its wool. 
Nowadays tlus need is less urgent, and the shrep tends to be distri- 
buted according to its natural requirements. If we consider its 
present-day distribution on a map of the world, we sec that it is 
found mainly m an ill-deflned zone situated at the limit of cultivation 
and grassland along the southern boundary of the north temperate 
regions. This boundary strip is found both in the American Far West, 
in Australia, Syria, Palestine, and on the high tablelands of AlgeriiL 
True sheep country is found in areas where aridity precludes culti- 
vation and where population is still too sparse to demand strict 
appropriation of the land for the production of food crops. This is 
so on the grasslands of South Amenca, South Africa, and Australia, 
where the land used as pasture could be put under cultivation in other 
economic and demographic circumstances. The only countries in 
Europe in which sheep still hold an important place are those with 
wide expanses of moorland, grassland, or fallow, like the Scottish 
moors and the Welsh mountains, the garrigues in southern France, 
the Hungarian grasslands, the limestone plateaus in the Balkan 
peninsula, and the arid parts ofltaly and southern Spain. 
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Among the regions in which the sheq> thrives best the first place is 
taken today by the new countnes where there are wide open spaces. 
Thus, Australia ivifh more than JOOaullion head contains more sheep 
than any other country in the world; and the dry tableland of South 
Africa and the southeast of the Argentine pampa together contain 
nearly 40 million, whidi is a prater total than that of the whole of 
Europe. 

In fact, sheep-rearing cannot exist together with a system of in- 
tensive cultivation, since this uses the whole area for its crops and 
takes in the pastureland around. It has been said (by Thomas 
Moore) that sheep drive away both nun and com owing to the large 
area of pasture which they need. Up to the nineteenth century the 
great wool producers in Europe had been England, France, and 
Germany. TTiey have ceased to be so today because the progress of 
agricultural methods has done away with grass-covered fallow and 
large areas of moorland, and because sheep-breeding has been 
directed towTirds the production of mutton, which requires far few'er 
animals than does wool production. 

Indeed sheep-breeders in the temperate belt have differentiated 
between tTirieties giving finer and finer wool and those giving mainly 
mutton. The wool-bearing sheep spread in ancient times throughout 
the eastern Mediterranean lands and seems to have been introduced 
into Spain by the hioors about the end of the eighth century: but it 
was only in the fourteenth ceotu^ that they took the merino to that 
country. Now, from time to time specbliution in wool-bearing 
breeds has been related to the geographical spread of the merino 
at the expense of local varieties. Out of nearly 600 million 
wool-bearing sheep today 260 million at least are merinos. This 
vast increase dates mainly from the eighteenth and nineteenth 
centuries. 

The first attempt to cross imported rams with native ewes was 
made in Sweden in 1723. but throughout the eighteenth century these 
attempts were paralysed by Spanish economic regulations, which for- 
bade the export of merinos. Only between 1760 and 1840 could 
cross-breeding be systematically undertaken in most European coun- 
tries. One of the clauses in the Treaty of Basle in 1795 stipulated 
that there should be a periodical delivery of merino rams to France. 
The idea of inuring merinos to the French countryside was due to 
Daubenton.* In 1776 some rams were imported from Spain into 
France by the orders ofTurgot,* and ten years later a whole herd was 
taken from Segovia to RambouiUet. where it was intended to form a 

• Louii-Jean-Mirie Daubenien (1746-99), a Trench naturaljn who Coila- 
borated with DufTiTn. 

« Anne-Robert-J»«|u« Tursot. Baron de L'Aulne (lT27-4t), a Trench 
economiitwdo war bounce .-trinisKedi (Ac men oCCowiXVT. 
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sort of nurse^. By the end of the 18th century the sheep in Beauce, 
Brie, and Soissotmais had been crossed with merinos, after which 
Rousillon, Provence, Burgundy, and Champagnein turn had merinos. 
The same method of crossing took into England, Prussia, Saxony, 
Bohemia, Italy, Hun^iry, and southern Russia breeds of wool* 
bearing sheep which m some cases surpassed the original Spanish 
merino in quality of woo). Merino rams were introduced from 
Europe into La Plata about 1800, and a little later others were taken 
to Australia, South Africa, and finally to the United States. The 
sheep reared in the flocks t^oughout Australia is the merino, which 
IS a descendant of some of the famous breed w hich w ere presented to 
Kmg George IV by the Spanish Government after the Peninsular 
War. The stock has been greatly improved by careful and scientific 
breeding, which has produced a number of varieties suitable to local 
conditions in different parts of the country. Wool from abroad svas 
reaching Europe as early as 1840 just when European breeders were 
beginrung to lose interest in fleeces and to attend mainly to the 
production of mutton. 

As a meat producer the meriuo was a poor animal. But Robert 
Bakewell (1723-95) had bredat his farm, Dishley Grange, in Leicester* 
shire, a vari^y of sheep which had broad backs and short, fat htnd- 
quaxten. This he had achieved by selecting native beuts and 
dMlopmg through he^ity a certain number of fi.Ted individual 
characteristics. The Leicester, or Dishley, breed was the first mutton 
sh^ worthy of the name. Since then the production of wool- 
ranng and mutton sheep has gone on side by side in England and 
t^oughout western Europe. But everywhere sheep-breeding has 
chafed. Instead of putting large flocks to graze on huge unculti- 
vated arras, small flocks arc fattcDed on good pasture and arc ready 
lor slaupter in a single season. A similar development has already 
taken plan m several new counuies, notably the Argcntme, where 
CTOK-breds of English origin preponderate oser the merinos. This 
breed Im transformed New Zealand into a great exporter of ‘lamb’, 
ch IS sent m the shape of chilled carcasses mainly to England. 

may judge from what has 
happened m Europe, w here the splitting up of landed property, the 
spread of intensive cultivation, and even 
gone hand in hand with progress in 
ap-icultme have made the sheep an undesirable prodigal of land. 
It should added that higher pric« for mutton in relation to those 

or wool have naturally turned investment towards the former. 
Now. g^ pasture and the results of cross-breeding have lowered 
‘"ore and more, an effect pleasing to the farmer, 
animals for a shorter time. By a kind of 
paradox the sheep, which was formerly a symbol of extensive culti- 
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vation and the survival of fallow, has become inseparable from in- 
tensive cultivation and staH-reariag, the denizen of the luscious 
paddock. This development began in Engbnd, where the cultiva- 
tion of turnip and rape in the east of the country first provided food 
for sheep on rich pastureland. Hus ends a cycle of the story of the 
sheep, in the course of which the animal has kept its place in agri- 
cultural systems that have always associated it with cereal crops in 
conditions very difTcrent from those adopted for the ox. 


THE DEVELOPMENT OF THE AGRICULTURAL MODE OF LIFE 

The life of the farmer, which is very complex and has been slowly 
moulded in the course of centuries, does not owe its characteristics 
merely to the influence of the natural environment, for associations 
of cultivated plants as ivelt as (hose of domestic animals result also 
from man’s o\vn activities. In many a region the spontaneous srgc- 
tation has disappeared before man’s crops. Domestic ammals that 
have been bred to suit man’s needs, have bent to his will in an 
astonishing variety of ways. Plants previously unknown or neglec- 
ted have joined successfully m the roution cycles. These facts have 
given intensive agriculture m temperate regions a peculiar appearance. 
The system has become one of the most supple, progressive, and 
richly varied stages m the progress of civilisation. The development 
is due to a series of general facts that have modified human life, but 
have affected Europe pariicularty and especially those parts that are 
best placed to be touched by it. The most effective of these facts 
springs from the rise of trade rehiions, for these by creating urban 
and industrial life have given rise to new ccnires of population which 
must be fed, and later by facilitating trade have directed agriculture 
towards the cultivation of economic crops. The development has 
ended in the paradox that these countries do not produce enough 
food for themselves, but strive to produce commodities that sell well, 
sometimes at the other end of the world. 

In developing thus the countries and indeed some disincls within 
the countries have not all advanced at the same pace. Over the whole 
area of the temperate belt and especially in Europe an astonishing 
variety of forms of country life has been observed. These reflect 
regional differences in soil, climate, and the effect of communica- 
tions with other lands far and near. Though industrial des-elopment 
tends to make modes of life uniform throughout the world, agricul- 
tural development docs not do the same, for it is more dependent on 
local conditions. The main differences stem from the variety of rural 
life and the Infinite complexity of Ihcir associations. Intensive 
agriculture represents an astonuhiog power of production and 
quicl/y cnaWes popuhlion to iaenasc gresOy. As men become 
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more numerous, they naiuiatly need more land to till, and for 
hundreds and hundreds of years the needs of the increasing popula* 
tion have been met by the occupation of new territory. 

The extension of land available for cultivation began essentially 
svith the destruction of the great temperate forests. This step marls 
the heroic period of the spread of agriculture through Europe, and 
the same procedure also began the opening up of the New World. 
The clearing of woodland was accompanied by a lessening of the 
part played by animals in supplying food. It seems agreed that at 
the beginning the art of cultivation was required to supply a portion 
of the food, whilst the mode of life was mainly pastoral. Thus, the 
ancient Geman tribes, who lisxd diicfly on meat and milk products 
grew occasional com crops in clearings in the forest. The destruc- 
tion of the forest made such crops more important and food for 
animals scarcer. Trobably it was because cattle became more and 
more difHcuh to feed that cultivation look to a system in which 
rotation and fallow allowed tmtiilcd land to housed as ptisture. Later, 
they swee^ed in growing fodder crops, which enabled them to ferf 
l^er flocks. The slow and persistent struggle against the tree lasted 
tluM eentunes and was the silent work of generations. The struggle 
wth water and drainage of the marshes which has struck the imagina- 
tion still more, had at times made a dramatic advance. To control 
the drainage needed the work of strongly organised and lu'ghly 
civilised communities. 

Marshes and p«t bogs form part of the natural bndscape in 
regions with a rainy summer. They cover sust spaces in districts 
where drainage remained impcffcct after the retreat of the lee Cap. 
Others stretch out along great riwr valleys, and others atrain fringe 
low coasts where the boundary between land and sea is ill-defined, 
f? northern Europe swamps and peat bogs cover more 

than 77, Ow square imlcs. Reclamation of peat bogs began In the 
Netherlands in the sixteenth ccotnry. By cutting the peat and 
Dunung It on the spot thousands of acres have been reclaimed in 
north-w«teni Europe. But many swamps are still to be reclaimed 
m Po!«Je in western Russia, in central Ireland, and on the whole of 
the At^uc coast of the United States. The North Sea coast from 
Jutland to^ench Flanders fonns a single geographical unit where 
1 “ necessary. Marine diluvium joined to the 

land by dykes has been made into new land, which though devoted 
at l^t to essralial food crops, has in the changing system of the 

orld today ^en resen'cd for the production of early \Tgetables, 
Bowers, Md fine dairy produce. The technique of successful land 
r«tainauon has gone beyond its onghal home, for it was the Dutch 
who empowered the marshes in Brittany and Poitou. The English 
Fens are a further instance of land won from the sea. One of the 
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most imposing acluevemems of tnodern technique hzs been the 
reclamation of the Zuider Zee, the plan for wWch dates from 1914 
and is now advanced in execntion. By combining the closure of the 
Weringen dyke with the skilful drainage of the continental water 
into the natural basin of Lake Ijsscl, the soil of the huge gulf has been 
recovered from the North Sea, whose invasion of the basin of Lake 
Flevo in (he Middle Ages was the origin of the Zuider Zw. 

The moment came when the agricultural nations of Europe could 
no longer continue to extend the cultnable land, and many people 
w’ere landless. By emigrating these people found new land to 
cultivate. This phase of agricultura! development in the temperate 
belt, which began in fact a hundred and fifty years ago, is still in 
progress. In a relatively short time it has converted to the European 
system of cultivation vast areas which have been developed with the 
help of the old agricultural tradition. The reason for the spread of 
the European system is that on the virgin lands of the New World 
and of the southern hemisphere our traditional system did not meet 
the obstacles which it has taken centuries to overcome in its original 
home. It established itself best in treeless regions that were naturally 
unforested or in damp regions that were naturally well drained, 
fa the United States (he first settlers were pioneers in forest lands 
tmtil they passed the Appalachians. But once they had crossed the 
mountains and were out of the woods, they had before them only 
the open expanses of the prairies. It was the same in the Argentine 
Pampa, the South African veldt, and the Australian Downs. To the 
south of the great forest Russian settlers had in front ofihemin south 
Russia or Siberia nothing but grass plains frequented by nomadic 
Asiatic herdsmen. 

Yet the mastery of area, now finally ensured, would not be 
enough to satisfy an agricultural people continually on the increase. 
In the course of expansion it has occurred more than once that 
supply has ^cn for^ to meet demand not by increasing the area 
under cultivation, but by increasing the yield. The idea of cultivat- 
ing plants that not only yield large crops, but also help to fertilise the 
soil is certainly an essential feature m the progress of civilisation 
based on agriculture. Yet. surprisinglyenough, the idea is so recent 
that it has not yet penetrated into some forms of agriculture w hich 
are nevertheless already mechanised and furnished with up-to-date 
implements. Though the American and Soviet agricultural systems 
employ a great deal of maeJunety, they retain the use of ettensive 
method and arc not sufficiently aUve to the advantages of crop 
rotation and the need for the continual fertilisation of the soil. 

Crop Rotation and Fertllisatfoo. — Long before the dawn of history 
evitifators recognised that to crop the same soil contiououily s*as to 
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exhaust it. So after a few >-cars vegetable patches were abandoned 
and others cleared for culth-ation. This shifting, u-andering form of 
cultivation, sshich still existed m Croatia in the eighteenth century 
and is still to be seen among the hillmen in Indo-China and among 
various Negro tribes in Africa. inraUed long journeys to and fro 
between plot and dwelling, it also required large areas to be avail- 
able for changing from one piece of ground to another. Such a 
technique was in use at the b^inning of history in western Euroix 
among some peoples, including the Germans and the Celtic culti- 
vators of moorland in llritain. It came into favour again among the 
early European settlers in the United States and continued as long 
as sxut areas were left as-aibble. Its last survivals exist In the dry 
farming area in the West and the satellite farms on the Great Plains. 
It has long survived in the form of eisariage (grubbing up) and 
icebuage (burning off) in districts of poor soil in the Ardennes, the 
Central Highlands of France, and the hilly parts of the Mediter- 
ranean region; but shifting cultivation gave way to a crop rotation 
system very early in Europe. 

Another law of ^Itivation was discovered long before the begin- 
ning of historic times. This was that net only docs continual 
cropping exhaust the soil, but that a period of rest revives its fer« 
tmty and after a fairly short interval allows it to he used again. 
The realiution of this principle led to the use of the two-field system, 
but as this leaves halfof the available land empty, it required a much 
gmter area. The remrfy was found in another discovery, namely, 
that a succession of dilTerent crops does not exhaust the soil as 
quieily as the constant repetition of the same crop even when this 
IS interrupted by fallow. This discovery gave rise to the practice of 
cultivating a field two years in succession with different crops and 
then leaving it fallow for the third year, when used for pasturing 
livestock. The arable was thus divided to three parts. Each field 
was sown with a winter cereal the first year and with spring cereal 
in the second year, the third year being devoted to fallow pasture. 
Such was the three-field system characteristic of the most skilful 
and profitable European agriculture. 

pie system spread throughout western Europe between the seventh 
Md tenth centuries, and it continued in use there almost unhanged 
for eight hundred years. But it depended on routions of crops that 
could not thrive everywhere. Thus, some infertile countries and, 
speaking generally, the countries in southern Europic did not adopt 
It, at least not in its classical three-field form. For better for worse, 
ttey remained faithful to the two-field system throughout. The 
flexible t^^field system, whidi permuted a harvest of cereals for 
brMd and for gruel, and of forage crops, and in which the fallow not 
only rested the soil but at the same time fed the live-stock, remained 
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in use untU the middle of the eighteenth century. Only then, under 
pressure of certain economic facts, was the loss represented by the 
year of fallow realised and new systems of rotation thought of. 
The three-field system, being in fact essentially one of com crops, 
was not of sufficient use in the development of stock-rearing. 

Throughout the Middle Ages, indeed, livestock were fed on 
stubble, waste, rough pasture, and in woods. Agriculture could not 
do without animals, and the animals were kept on the common land. 
Now, from the end of the scvcnt«nih. century the commons begair 
to be enclosed and cultivated. In England and France alike the 
peasantry as a whole suffered greatly from the progressive dis- 
appearance of the common land, from the formation of large farms 
by local landowners, for the enclosure for the use of the large farms 
of land wlucb till then had penodically returned to public use. It 
then became necessary to use the fallow in some other way than as 
untilled grazing. 

The new technique began in England and in the Marschen in 
Western Germany. In the eighteenth century England was at a stage 
in civilisation favourable to such a development in agriculture. The 
expansion of her town population demanded the production of in- 
creasing amounts of meat, milk, and butter without decreasing the 
supply of com, and there had to be food on the spot for a working 
population that was already producing for the world market. 
Hence the introduction of root crops and artificial grazing on the 
fallow. This brought about a revolution, for now the necessary 
fodder svas obtained by cultivation, and an ample supply of food for 
the animals was ensured for the winter. The disappearance of un- 
tillfd fallow and the continuous alternation of crops in the rotation 
enabled the soil to yield a harvest unrested without lessening its 
fertility. The kind of roution and the crops used varied according 
to the climate, soil, and character of the market. 

It is possible to have two-yearly rotation where industrial crops 
are grown and the soil exceptionally well fertilised. Thus, in northern 
France hemp, flax, tobacco, or beetroot are grown in the first year 
and com in the second. In lowlands where cereal cultivation is an 
economic necessity, a three-field system is retained consisting in the 
first year of a weeded crop or artifidal fodder, in the second year 
wheat, and in the third year oats. In parts of the United States 
where crop rotation is spreading, a three-field system is now com- 
monly established consisting of clover, maize, and oats. More com- 
plicated systems often occur. When soil and climate arc suitable to 
the cultivation offodder^psand when the rearing of animals is in 
favour, a four year rotation is often used, consisting of a weeded 
crop, ecrcals. clover, and spring com. This 5s the famous Norfolk 
system in which two out of every four crops arc eaten by livestock. 
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In French Jlandfri there *re eA'cn fne*>t3r routiont comirting of 
sugar-beet, baric)-, preen foiJder, wheat, and oats. In more advanced 
districts many dilTefent combinations nowada>-s induce a s-ariaWe 
rotation in which the farmer piided mainly by market trends re- 
places one plant by another an^ amsxs at the most profitable com- 
bination. Carried to an eetfctnc. agriculiurc controls Nature in- 
stead of following her directnes, and the farm Is a scritable factory, 
freed from the old ideas which, howeser, led to the ascctxlancy of 
Bgrictilture over the environment. 

This devTlopmcnt all assumes a rcpular supply of manure for the 
restoration of the soil, which at every harvest Is robbed of mincfil 
and iiitropenous substances. One of the chief duties of rural 
economy in France has long been the collection of stable manure, 
and this kind of manure hat remaincsl until today the principal 
fettiliser. In Lorraine the dsmghill stands in front of the house and 
along the vilbpe street. In Kg farmyardi in northern France it 
occupies the whole centre of the yard. Its sire is a mexsure of the 
peasant's wealth. The transport and spreading of the dung has long 
been one of the heaviest tasks In spring and autumn and one which 
calls for the heaviest carts, in the three-field system the dung Is 
spread In summer in the fallow field. Uhen there is a long crop 
rotation, the dung is spread in winter for the benefit of the weeded 
crops and in spring for the summer fodder crops. Peasants have 
always shown ingenuity in adding to tbr avaibble quantity of manure 
inclining the use of moor and swamp vegetation, marine plants In 
the form of seaweed and kelp, the droppings of poultry, and especi- 
ally the precious pigeon dung from the dovecots, not to mention the 
direct manuring of the soil by the animals. The droppings of sheep 
and cattle in the fields to be manured is a device for fcnilislng that 
goes back no further thin the eighteenth century. 

By the beginning of the nineteenth century the important part 
played by minerals in thegrowib of cultivated plants was recognised 
and agnculture gradually became dependent on industry for h* 
supplies of fertiliser. From then on agriculture became the achieve- 
ment ofawbolecivilisation which had its foundation not only in the 
soil which it had created, but also in its cities end factories. The 
new fertdvsers for Europe's fields came thtnetforth from abroad, 
including nitrates from Peru and Chile and phosphates from Algeria, 
Tunisia, and Morocco. Other fertilisers (superphosphates, syn- 
thetic nitrates) are manufactured in chemical works, whilst others 
(sulphate of ammonia) are by-products of gas and sugar production 
and basic stag from blast furnaces. 

There is now so great a variety of fertilisers and their effects arc 
so well known that it Is possible to determine by which fertiliser and 
in what amount each crop is suited. In the most advanced parts of 
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Europe the field has become a veritable laboratory. It has also 
become connected with distant enterprises that function to supply it 
with fertiliser. This is a very artificial state of affairs and presents 
great danger. Europe reabsed tius to the full when war deprived 
the fields of the indispensable fertilisers, and the fertility of the land 
collapsed. Up to 1947 some essentbl crops m central Europe and 
Italy were still 40 or SO per cent below their prewar rate of yield. 
Insecurity is the normal price paid for a technique which to mercase 
the yield departs dangerously from the biological conditions of the 
local environment. 

Use of Machines and Motor Vehicles. — In Europe from the earliest 
times man has striven to free himself from heavy physical toil m 
agriculture by usmg domestic animals to work the appliances used 
in cultivation. The use of animal power for tilling the land is 
practised nearly everywhere. This is different from both the hoe 
cultivation common to Asia and Africa and the mechanical cultiva- 
tion in use in Great Britain, the United Slates, and the Soviet Union. 
For hundreds of years animals have been the main agents used in 
preparing the soil, in ploughing, that is. and harrowing and rolling. 
Yet a good number of operacions used to be carried out without the 
help of animats. Sowing by hand, weeding with a hoe, harvesting 
with sickle or scythe, and threshing with a flail were still practised 
recently in many parts of France. At best, in seme countries the 
separation of the com from the ehalT was done by animals treading 
the sheaves under foot. The use of manpower was enough so long 
as agriculture kept Its old methods, its system, and its traditional 
crops; but it could no longer suffice when agricultural production 
was adapted to the new economic conditions. This was, first, the 
cultivation of the fallow with crops that were all more or less need- 
ing care. Then there was the cultivation of vast areas of virgin soil 
in America by scarce and expensive bbour. This led to the e.t tension 
of the use of animals by setting them to perform operations pre- 
viously done by man, such as sowing, weeding, hars’esting, and 
above all, threshing- 

The use of machinery for intensive cultivation began in England. 
In 1731 Jethro Tull urged that sowing should be done in lines and 
that a horse-drawn hoe should be used for weeding. A little later 
the first threshing-machine and the first harvesters were made in 
England. As soon as the flood of settlement began in the United 
States, the use of machioCTy became necessary, and machines were 
adopted from the old European tradition of cvltiration, just as the 
crops and animals had been. In IS3I, the first mechanical reaper 
was put into service in New Jersey, and by 1866 all the heavy work 
in farms throughout the Union was done by machines drawn by 
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Thtu {uo maps show tkret rfegws ef vurfafio/i from the mean, 
showing the dominant l}pes of lanJ-tise, calculated with rehtion to 
the whole of France. The land-use type called 'polyculltire' (N) 
comprises the following: 26% ploughland, IS% meadows, 4% tines, 
J% orchards, 2% horticulture, 20% woods, and 20% grazing or 
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fallow. Each type of land-use becomes dominant when its variation 
from the normal for type N is 100, 200, or 300 per cent. 

The mean variations calculated for the whole of France vary from 
one land-use type to another: ploughland (T) 20%, meadows (P) 
/0%, vines (V) 9%, orchards (F) 12%, horticulture (M) 5%, iioo* 
(B) 10%, grazings (L) 16%. 
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troops of horses. These animals were imported from Europe, 
especially from Boulonnais and Perche. The necessity for replacing 
human labour made the Uoitcd States the chosen land of agricul- 
tural machinery. It actually came into use there more quickly than 
in the old, densely populated countries of Europe, in which the 
countryside overflowed with labour. 

A century of development ended in the replacement of men by 
animals and m a chi nery in farm w'ork, but more recent changes hate 
s^ the gi^ual disuse of atumals to work the machinery, especially 
since the internal combustion engine became a handy, piowerfuJ, 
and economical source of power. Little by little the tractor has 
replaced the draught animal, whilst the equipment of farms has been 
improved by the introduction of a host of machines driven by 
electricity or by liquid-fuel motors. 

^ On the whole, these developments, which have made agriculture 
in ^e temperate belt more and more intensive owing to the appli* 
cation to the soil of more labour and energy, have not brought to 
our old agricultural sjstem yields comparable with those of the hoe 
cultivauoa of the Far East, but as it Is put into practice over sust 
ar^, It succeeds in producing enormous quantities of foodstuffs. 

The straggle to get the greatest possible yield from crops has had 
as a corollary a clear tendency to specialise in crops b certab places 
0^ to the improvements ra the means of transport and of the 
wndenmg of trade relauons. For long ages all cultivation was Ibrced 
to pr^u« every commodity needed for local consumption. So it 
w^, for instance, durmg the Middle Ages b the Enslish manor and 
the r;//«K of CaroUngian France. Without means of rapid transport 
wheat a^ rye for makmg bread had to be grown locally, as had oats 
for the hors«. Sheep had to be reared for their wool, and hemp or 
flax had to be grown for makbg Iben. Yet there were bstaaces of 
local crops and agricultural experimenU that depended less on the 
nee<^ of loc^consimplion than on the demands of a wider market. 
So It was with the vine, the wine from which was destmed to be sent 
to counties tot id not produce it; with English wool, which was 
exported to Flanders; and dyestufls like woad. In the nmefeenth ' 
OTtury, owing to progress in the means of transport, conditions b 
the world m^ket influenced local production. Some crops dis- 
appeared owmg to competition from other countries, and regions 

specialis^mtheCTopsforwluchthcywcrebestsuited. Inthisway 

externa! mflue^ has greatly upset rural life in places tot had long 
remamed unchanged in their Iraduioas. Withb the sphere of 
cullnauon ttoe modifications are reflected b the decrease b food 
wheal, m face of the competition of new countries; m the 
rape-seed, and colza in the face of tropical pro- 
ducts, of hemp and flax m the face of cotton; ofdye-stuffs like woad 
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and madder in the face of trc^ical products or chemical dyes; and in 
the vine in the face of the competition of great wine-producing lands. 
Crops have been replaced by others, as rye was by wheat in central 
and western France and as barley has replaced wheat in many 
English shires. 

In the sphere of s todc-reafiog there has been an expansion wherever 
agriculture yielded only meagre profits. This has happened in 
Great Britain, Nopivay, Finland, Denmark, and in general through- 
out western Europe. It is happening even in the United States, 
where the rearing of milch cows is gaining ground in the cotton lands 
of the South after having ousted cultivation throughout New 
England. The change is seen too in great modifications in composi- 
tion of herds and Bocks, for some species have replaced others. 
Thus, in lands where beet is grown sheep have given place to store 
cattle. Elsewhere milch cows have taken the place of working 
animals. Today slockrearingis organised mainly m cash operations. 
Dairy regions specialising in the production of milk, butter, and 
cheese are rivals of those produdng meat. The iaiter in turn under- 
go stricter specialisation and make a division of labour between 
breeders, rearers of young beasts, and those who fatten animals for 
slaughter. 

Today no part of Europe can withdraw wholly from international 
trade. Yet an ostonishcng variety of modes of life that ka been 
made possible by the immense heritage of agriculture in the tem- 
perate belt can be seen to result from many combinations of re- 
sources. Some slower and more conservative districts have kept 
their traditional mode of agriculture for a longer time owing to 
difficult coininunicatfons. Bat today they all feel the changes which 
in the course of a century have modified the conditions of agricul- 
tural work in the Old World and its place in man's techniques. 



Chapter 6 

HUMAN LIFE IN THE TROPICS 

Hie regions lying between the Tropics and the Equator alTord human 
life sery different conditions from those with which u'e are familiar 
in temperate latitudes. On the one hand, there are the ancient 
civilisations in India and China, in which the toil of generations has 
brought the land under man’s control; on the other, there are the 
primitive ciWUsations in the interior of Africa and South America, 
where nature controls man and in some cases makes him helpless. 
Hence there are striking contrasts in the development of civilisation 
from continent to continent in the intcrtropical belt. 

Compared with other parts of the world, hot lands owe some of 
their physic^ peculiarity to the existence of a rainy season which 
coincides with the hottest period of the year. The combination of 
great humiity with high temperature causes conditions eminently 
favourable to the growth of vegeution. All life depends on the 
coming of the rains, which control vegetation, work in the fields, 
and man's occupations. 

Compared with each other tropical lands may differ profoundly 
merely owuig to the amount of their rainfall, which makes some 
forested and others grass clad, with all that this difference entails in 
the charaaer of the natural vegetation cover, the choice of plants 
to be cultivated, the animal population, and the articles of trade. 


THE Enters OF CLLMATE 

The coincidence of the rainfaU maximum with the period of high 
temperature depends either on the passage of the sun at the zenith 
Of on monsoons, but in either case the phyto-climatic conditions arc 
identical. To them must be added certain elements of soil fertility 
due to the influence of tropical rain. First, rapid decomposition of 
the mineral and vcgeuble elements which are made assimilable by 
the action of the damp heat; secondly, a high content of nitrogenous 
elements in tropical rains. Hence the luxuriance of the wild vege- 
tation wmeh places great obstacles in the way of the expansion of the 
means of Lvebhood, for the fields and roads are constantly being 
overrun by the forest or the savanna grasses and cannot be cleared 
except by burning; and the effects of this on the soil and its covering 
give rise to other troubles. 

Tlw advantage of such a climate to cultivated plants is that there is 
no check on the cycle of growth. This makes it possible to reap 
132 
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several crops in one year and in some regions to ensure a continuous 
harvest throughout the year and even from year to year until the soil 
is exhausted. Besides, the plants cultivated are such as yield the 
greatest returns for the lowest cost, namely, nee, maize, bananas, 
and cassava. , • , ■ j 

The copious yield has certainly helped to make tropical lands 
almost exclusively agricultural, just as it has made the people tend 
to adopt simple unchanging methods of work and to adopt a s^tem 
of agriculture that in some cases seems scrupulously careful, but 
always somewhat unprogressive. On the other hand, it has re- 
quired a relentless struggle against vegetation and predatory animals, 
which at times get the better of proper cultivation. 

The difference in the seasons is due to the rainfall regime. The 
beginning of the rainy season is awaited everywhere as the renewal of 
life. Arnong the Banyankotes in Uganda the year begins with the 
first hard showers. In Brazil most of the interior of the «“n«ry >es 
within the region of summer rams. When the first showers fall n 
September or October the dormant vcgeuiion suddenly springs to 
life, the whole land becomes green again, and pasture springs up for 
the cattle. In the Sudan the rainy season lasts J" J®" 

June to October. In Senegal it begins only towards the end of July. 
In the Canges valley the grass comes to life again and the ‘«« «• 
cover their green under the infiuencc of the monsoon rams. Plough- 
ing and the sowing of rice and millet rouse the peasant from the 
tofpor of the hot season. During the course of long weeks of ram 
the fivers overflow and the country Is transformed into a marsh. 

This h the season offever and cholera. ,k, 

Nearly everywhere the dry season occurs n «hc raon hs when the 
sun is lowest on the horizon. At ^o Paulo 
season with frost at limes in the early morning. In Gaboon the fall 
in temperature from May to September coincides with epidemics of 
pleurisy among the Negroes. In the Ganges plain this cool season 
sometimes brings morning breezes. In Gaboon and Ogowe m 
equatorial Africa the dry season marks Xhc return of birds. At his 
season too the Africans go on trips into the interior, trees arc felled, 
and the ground cleared for crops. In Senegal it is the time of the 
groundn^ harscst; in India of rice, millet, and cotton; m Ind^ 
China fruit is gathered in the forest, streams are fished, and the 
arable fields (roi f) are prepared. But as the midday sun rises higher 
Shove the horizon, the temperature increases. At Manila dry. dusty 
winds prevail from February to May. and cveiyihmg gasps and 
withers In the Doab between the Ganges and the Jumna the dry 
season 'ends with a fumaec-Iike temperature. Under a copper- 
coloured sky the landscape looks dusty and parched. The whole 
counto-sidc burns w ith thirst, and the first rains are a relief. 
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The contrast between the two seasons is not everywhere so clearly 
marked. It is not as strong in Ogowe, where the rainy season lasts 
seven months, as in the Sudan, where it lasts five months, or in 
Senegal, where it lasts only three months. Consequently, it does not 
have the same effect on the appearance of the landscape, on the 
vegetation, and on human life. 

Heat helps to form men’s habits in the tropics, espedally by making 
less demand for shelter and dothing. In hot lands, indeed, the 
problem of building and fitting up a house is far less important than 
in temperate environments. The house is merely a store-room for 
food and utensils. In India, for cTarople. the peasant spends nearly 
all his time in the fields, the c^tsmao works out-of-doors, and every- 
one sleeps in the streets during the stillmg summer nights. Hence, 
large houses arc useless, since they would be lived in for only a few 
hours. Hot countries are lands of huts, of temporary shanties built 
of light material; and this lightness of construction is the rule 
amongst all peoples living in hot countries, whatever their degree of 
cinlisatioD, and it is as characteristic of the Negro’s hut as of the 
Japanese house. 

Qothing is also greatly simplified. !o many tropical countries the 
warm, da^ atmosphere allows men to do without clothes. In New 
Guinea men and w'omen go about quite naked, though near Euro- 
pean settlements they wear a piece of cloth round their waists. 
Indian tribes in the Amazon basin and Negroes in central Afnca live 
in a state of complete nakedness. This is true of the people around 
the upper Shari and the Ubanghi. the Bobos of the Sudan to the east 
of Siirasso. the Banyoros of Uganda, and the Tans of the Ubanghi 
and Gaboon. All the clothes they wear is a covering of bark strips 
or vegetable fibres, which is more or less wide and runs more or less 
continuously round the hips. Though clothing is rudimentary, great 
care is taken over the decoration of the body, and ornamentation is 
an important matter. Hence the neckbees, bracelets, ear and nose 
pend^ts, the rubbing of oil or fat on the sUn, painting of the skin, 
tatooing, and mutiblion. 

Many other peoples of the hot belt adopt a light, but less exiguous 
^rment. The peasants in Madagascar, India, Annam, China, and 
Japan wear a simple dress, the making of which costs little. It has 
been calcubted that in the Northwestern Provinces of India a family 
of five spends no more on dress than £2 a year. In Madras State 
only 5 or 6 per cent of the family budget is spent on clothing. Hence, 
the cLmate frees the inhabitant of a hot country from part of the 
cost of dress that is imposed on one who dwells in a cold country. 
The pauper docs not suffer from lack of clothing in India so much 
as the poor man m Europe. The same is true of footwear. The 
absence of shoes, which is a mark of poverty in Europe, is in a hot 



135 


HUMAN UJE IN THE TROPICS 


country merely a simplification of the costume permitted by the 
climate. Hot countries arc the homes of barefootrf, ragged people. 

These simplifications are not without inconvenience. It may seem 
paradoxical to a European that one should feel cold in the tropics, 
but in fact the nights are cold, especially in the dry season. In New 
Guinea and equatorial Africa the nauves spend the early morning 
wanning themselves in the sun. Even in their huts they do not 
always succeed in keepmg warm at mght, though the occupants all 
huddle together. In Fiji they make fires in the huts. In the day the 
sun’s heat restricts the hours of work. The morning may be devoted 
to heavy toil, but in the heat of the day a siesta is necessary to all. 
Besides, the relatively equal length of day and night prevents work 
before 6 a.m. and after 6 p.m. There is nothing comparable with the 
long day's work done in summer by the European peasant. 

In the interior of hot countries the amount of rainfall is the chief 
factor influencing the mode of life and the form of civilisation. Now, 
great differences may be found in the same continent, as the table 
shows: 


Senegal (Cof<e) 
Cameroon 
Lahore 
Colombo 


16 6 in. 
163-5 in. 
21-1 in. 
ggOin. 


Similarly, striking contrasts arc observed in the length of the rainy 
season. At Lahore the rains last for three months, at Bombay four 
and a half, at Madras seven, and at Colombo eleven. 

The best watered countries arc found first in equatorial regions in 
the Amazon basin, Congo, and East Indies; and also in every area 
exposed to the full force of winds from the sea, monsoons or trades, 
such as the coast of Brazil and the slopes of the Sierra do Mar, the 
Guinea coast, the high ground In the Cameroons, the eastern coast of 
Madagascar, the west coast of India, in Bengal, on the hills of Assam, 
and in Burma and Malaya. . „ . . 

The seasons arc not clear cut in these countries. The sky is un* 
obscured less often and for much less long in them. They are vast 
expanses of forest unfavourable to the life of brge animals useful to 
man but swarming with little animals, insects, mosquitoes, and ants, 
that prey on man and his companions. The climate is unhealthy for 
the natives and terrible for European settlers, as those in the lierras 
calienies in Central America hasefound to their cost. In the Amazon 
basin New Guinea, and the Bismarck archipelago the forest and the 
mountains which it covers inspire hopeless terror in the natives. 

But. on the other hand, wherever cultivation can find a footing, 
whether in natural or man-made clearings, it gives astonishing yields 
at low cost. Owing to the short duration of the dry season, it is 
possible to sow and hars-est throughout the year crops of tubers and 
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roots like cassava, yam, sv^eet potato, and taro (ndah), which grow 
from mere slips or pieces of tuber. Other crops like maize, rice, 
groundnuts, tobacco, and sugarcane are seasonal. There are also 
fruit-producing trees, which grow almost spontaneously and afford 
a continuous supply of fruit and nuts. There are the banana, sago, 
kola, and coconut trees, with various other kinds of palm. 

All the high-yielding food crops require less work than do Ae 
annual cereals. The limits of their cultivation mark a defimte 
region in which cassava replaces grain for making flour, cultisation 
from slips succeeds ploughing, and animals are not used as aids to 
cultivation. In Africa the great civilisations based on pasturage and 
millet cultivation end at this limit. 

Less humid regions with a clearly marked dry season are charac- 
terised by great grass pbms. Trees are still numerous, but they do 
not grow in close formation. More or less dense according to the 
abundance of the rainfall, they may be sparse, undersized, or thoroy 
on the borden of the semi-desert or else standing in clumps which 
gise the landscape the appearance of a park. Such clumps often 
grow in valley bottoms, in which they form strips of green feUage 
closely following the watercourses. To this type of scenery, which 
diffen from country to country, but always keeps the same general 
characteristics, different names are given. In Guiana and the Sudu 
they are called sacarfias, in Brazil compos, in Venezuela Uanos, in 
New Guinea, Chad, and Cear6 the bush, around the upper Volta park, 
and on the Deccan Jungle. The vegetation, being less tyrannical, 
leaves room for large animals. Around Lake Chad and on the 
Ubanghi plateau swarm birds, herbivorous animats, big game, and 
carnivores. Nothing prevents these countries from keeping domes- 
tic animals and undertaking stock-rearing and even some modem 
forms of pastoral life. The ox has gained a place in vast areas in the 
compos of BraziL and in Africa it has advanced from the country 
round the upper Nile westwards into Senegal and southwards to the 
Cape. 

In the list of food crops Tubers and roots give W’ay to grain w hich 
is sown and reaped at fixed periods and needs a dry season in which 
to rrpen. The nature of these crops leads to a better agricultural 
system, periodical operations, and forethought in storing the grain 
and seei This explains the greatly civilising character of the long 
dry season which rescues man and his heritage from the tyranny of 
the tree and forest. 


THE rOUNDATIOS OF AGRICULTURAL LIFE 
Differences in suitability for agriculture and in the array of crops 
cullirated are not enough to exidain the differences in appearance 
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and development in various countries in the hot belt. Some are due 
to difference m geographical position in relation to other lands and 
to the sea. In the world distribution of hot countries there are 
several large areas separated from each other by the sea or kept apart 
by deserts from temperate lands. The result has been that man in 
hot countries has usually developed independently of the rest of 
mankind and evinces wide differences from his fellows in the rate of 
civilised development. 

Hot countries in America and Africa, which long remained iso- 
lated and restricted to thetr own natural area, must be distinguished 
from the rest. In the past there was little intercourse between 
tropical America and the isbnds of the Pacific. In spite of the later 
influence of the West, its development has been slow and personal. 
There was on the lofty tablcbnds of the Andes an advanced agri- 
cultural civilisation based on maize and cassava, but in which iron 
was unknown, and there were no domestic animals except for the 
Ihma, which was not used in agriculture but only as a beast of 
burden. Everywhere else on the continent the mode of life of the 
nomadic hunter prevailed. Only after the arrival of Europeans was 
there any pastoral activity or any settled agriculture, except on the 
high tablelands, where cultivation became based on new crops. 

Tropical Africa also forms a world apart with nearly all its agri- 
cultural development resting on cereals of the millet and sorghum 
family, but it has benefited from more extended rebiions than has 
tropical America. A handful of pastoral peoples from Asia intro- 
duced stock-rearing in early limes right into the heart of the con- 
tinent. A little later rice, cotton, and the coconut reached it from 
the same source. 

As for tropical Asia, it has peculiar conditions w hich have for long 
made it densely populated and gave it a high civilisation. Its 
position in the monsoon system enabled the development of sea- 
borne intercourse not only in the fringing seas of the continent, but 
also across the Indian and Pacific Oceans. Oiina, Japan, and the 
islands of southeast Asia have long been open to trade and migration. 
It is to this genera! condition of affairs that the hot countries of Asia 
owe their part in the formation of highly civilised modes of life, the 
influence of which was spread afar. 

The effect of these general conditions is that man finds astonishing 
wealth in the vegetation of the hot lands. Whether of spontaneous 
growth or cultivated, plants have throughout the region water and 
heat to ripen their fruit. It is therefore not surprising that the mode 
of life that was the earliest to spread there and the most raiihfully 
adhered to was agricultural. In temperate lands the pastoral mode 
of life still pb)^ a leading part in some pbccs and mingles closely 
with the agricultural mode, but in hot bnds it counts for little; and 
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when it does exist, it affects ignorance of agriculture. So far as 
forest life is concerned, it lacks the fullness that the vast expanse of 
the forests would lead one to suppose. Man does not owe them 
much of his limg, for in them he finds unfavourable surroundings 
that are in contrast with the hospitable environment afforded by the 
ancient European woodland. 

In hot countries man is essentially a cultivator. This is as true of 
the Negroes in the Sudan as of the Papuans in New Guinea, of 
Indians as of Chinese and Japanese. Everywhere cultivation of the 
soil prevails, everywhere man lives on vegetable matter. But in this 
great agricultural community there arc a number of distinct groups, 
just as there exists a fundamental distinction between the two massive 
continents of Africa and America on the one hand and the world of 
peninsulas, islands, and deltas on the other to which we restrict the 
name Far East. On the continents the absence of any universal 
connexion favoured the survival of rudimentary methods of slight 
productive value and checked the appearance of commerce and 
industry before the arrival of Europeans. In the Far East the cir- 
cubtion of ideas and people favoured the possession of the treasures 
of civilisation, ensured the dissemination of rice cultivation and t^ 
adoption of intensive methods of planting the crop, and developed 
industry and commerce through the search for outlets. In vast areas 
In Africa and South America the system of extensive cultivation stdl 
prevails with rare enebves of an intensive system- The Far East is 
the real home of intensive cultivation with a few islets of an extensive 
system, 

A common feature of all these agricultural communities is that 
their subsistence depends very closely on crops that they cultivate 
without expecting any help from the animal world. In none of th^ 
is found the close collaboration between man and beast in working 
the bnd. Tropical agriculture is essentblly cultivation by hand. 
The only exceptions occur in certmn parts of the Far East. A fairly 
large part of India uses a plough drawn by zebus, and other countries 
in the Far East use the buSato for the same purpose. But these ^e 
countries which have since early tirnes been in communication with 
centres of Aryan civilisation. 

Elsewhere only hand implements are used. The simple digging- 
stick hardened in the fire is stiD in use among the Melanesians and 
Polj-nesians, but the hoc which enables the centrifugal power of the 
arms to be used, is a more modern and efTective implement. Some- 
times it is made wholly of wood. In Africa it is formed of a broad 
iron blade fixed to a wooden handle. This simple implement is used 
as much by Amerindians to cultivate cassava as by African Negroes 
to grow millet, or by Chinese rice cultivators in monsoon Asia. It 
IS the implement of primitive cultivators who change their patches 
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every year as of the hardworking rice cultivators on the deltas in 
Asia and the maize grosvers in the old Inca empire. Throughout 
Africa south of the Sahara the Negroes have remained faithful to 
hand cultivation, which extends all over the continent. The plough 
is used only m Egypt under influence from Asia, and in South Africa, 
where European settlement has taken place. But in Senegal and the 
Sudan the plough is rarely used by either Fans or Cafres. In hoe 
cultivation the Negro has preserved a collective method and a skill 
that bear witness to ancient provenance. In America hoe cultivation 
enabled the growth of the fee native civilisation that sprang up on 
the tablelands in the Andes and Mexico. At the present time the 
implement is also used by many Amerindians in the Amazon basin, 
the Guianas, and Ceard. 

Though most of India falls within the domain of the ox-drawn 
plough, hand cultivation covers a wide area in China, Korea, and 
Japan. On the island of Honshu a tiuee-pronged, long-handled hoe 
or a little spade Is used to turn up the soil, and ploughs are seen only 
on the lowlands around Osaka, Tokyo, Nagas^. and Mmo. 
Similarly, in cultivating his land the Chinese peasant uses a broad, 
heavy hoe with iron prongs, and it is only in north China that the 
plough is used with domestic animals that nowadays are being very 
slowly replaced by tractors. 

Hot countries have taken but little advantage of the domestic 
animals of the tempente belt. As one travels from the regions with 
a long dry season in Africa, the sheep disappears. It is scarcely seen 
in Adanuwa district, the Cameroons, western Congo, Angob, or 
the bkes region. Towards the south the Tropic must be passed 
before it is found in (he drier bods of South Africa where there has 
been the influence of European settlement. 

In tropical Brazil the sheep degenerates. Its woolly fleece changes 
into long hair, and there is no point in keeping the animal except in 
the more temperate climate of Rio Grande do Sul. The great 
humidity of the air and the heavy summer rains, together with the 
general system of cultivation, keep the sheep away from Indo- 
china, Indonesia, south Ctuoa. and Japan. Before the Chinese 
came into touch with Europeans they were ignorant of the use of 
w oollen cloth, fndta alone boasts of a fairly large number of little 
homed sheep w ith bbek or golden coats, whose flesh is the only meat 
Indians are allowed to eat. 

The goat is better adapted to the system of hand cultivation, and 
consequently it is an animal of the first importance for the Negro. 
The little bbek creature is valuable owing to its sraatl appetite and 
its prolific nature. The Negro gives it little attention. In equatorbl 
Africa, ahere no other nnimaJ exists, h almost represents wealth in 
the vilbge, a gift that only a powerful chief can give. On the other 



140 FORMS OF ADAPTATlO'tTOTIIE tNVlRON\tENT 

hand, the goal is almost unknown in the Far East and the islands of 

the Pacific. 

In communities in which labour concentrates on cultivation, 
poultry forms a convenient source of fresh meat, though the birds 
are left to run free and find their own food. It is unusual not to see a 
few hens around the dwellings of African Negroes. In all the Far 
Eastern countries hens are numerous and big flocks of ducks li\e 
near the rice-fields, lakes, and watercourses. In New Guinea hens 
are reared mainly for the feathers they yield for women’s adornment. 

Dogs are found to some extent everywhere, but they do not play 
the same part as among our farmers and shepherds. In central 
Africa the dog is a feeble, sickly beast and bowls instead of barking. 
TheNcgrokeeps j t for use as butcher’s meat. The same is true of the 
Papuans, some tribes of whom are particularly skilful at fattening 
choice a nima ls, which then constitute a luxury. 

The pig, which b one of man’s greatest sources of meat and fat 
and which makes the best of very WTCtched conditions, is very rare 
in some hot countries, but very numerous in others. It is seld^ 
found among Negroes, and the growing inBuence of Islam succeeds 
in excluding it from a hrge part of tropical Africa. Only the Hovas 
of Madagascar, w ho are of Maby origin, give it an Important pbee 
in their economy. On the other hand, the Far East is one of the 
chief areas of pig rearing. India has many breeds, and perhaps it was 
from that country that the pig reached eastern Asia and its islands. 
It is widespread in Japan and pbys an important port among the 
non-Muslim popubtion of Indonesia. But in none of these is the 
attention paid to pigs as great as in Cluna; so much so indeed that 
pork figures in the daily food of the Chinese of every class. 

The horse does not thrive in the tropics. In Africa it is scarcely 
seen except on the borders of deserts and semi-deserts, where it is the 
saddle horse of Hausa nobles. Even in these dry regions, however, 
it suffers from insect bites, and so its place in hot cotmtries is usually 
taken by the hybrid mule, which is used for both transport and 
work in the fields. In Japan, Korea, the Philippines, Sumatra, and 
Burma some breeds of ponies are used by the peasants for carrying 
light loads, but not for field work. 

Of all domestic ammaU the ox is perhaps the most widespread in 
different conditions in the tropics. It does not flourish in wet 
countnes, and m Africa it is found neither on the coasts of Guinea, 
in the forest area stretching from Gaboon to the Welle, nor along the 
banks of the Zambezi. On the other band, it is well adapted to con- 
ditions afforded by countries with a well-marked dry season; yet 
tropical man does not take advantage of the benefit wWch the 
strength, meat, and milk of the cow have for fanners in the temper- 
ate belt. Herds of cattle form great wealth in the Sudan and on the 
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tablelands in East Africa, where they constitute the basis of a pastoral 
life; but the animals are never used for work in cultivation, and they 
arc only sometimes employed for transport. Beef is seldom eaten 
by pastoralists. Though the use of milk is fairly widespread, there 
are tribes that use butter merely as an ointment, and cheese-making 
is often unknosvn. 

More varied use is made of cattle in India, but the animal is not 
fully exploited. The zebu draws the plough and carries loads, and 
cows yield a poor supply of milk. But beyond the borders of India 
the part played by the ox becomes less. From Indo-Guna to Korea 
it is a mere intermittent auxiliary. Hence, in hot lands it is extremely 
rare to see the close relation established between the cultivator and 
the pastoralist which prevails in the form of civibsation that has 
arisen in temperate lands. Even when a cultivator owns a few 
animals, he does not take the trouble to set aside a piece of land on 
which to feed them. Huge areas, like those in the hara among the 
mountains of Japan, remain unused, though fodder is plentiful in 
them. The close connexion that exists in the Alps between grazing 
in the valleys and on the mountains is nowhere to be found. In hot 
lands human progress is largely independent of the animal world, 
and consequently, the tropics as a whole is characterised by an eb- 
boratioQ of (he vegetable world. 

The natural advantages that food crops have in hot lands ended 
in the acceptance of diets in which vegetables predominate. Bread 
is unknown, for the cereals that yield Hour will not make bread, so 
these are the lands of gruel and biscuits. Sweet cassava is roasted in 
ashes or boiled and is eaten like potato. Bitter cassava is ground 
into meal and made into flat cakes. Bananas are eaten raw or 
boiled or fried, according to the different species. Sweet potatoes 
can be cooked in ashes or boiled. Millet and maize are ground into 
flour and used to make messes with various seasonings. Lastly, 
boiled rice is the basic food of millions of people. The foregoing 
are the main products of cultivation in hot lands. 

Owing to the nature of the climate, meat is little used as food; but 
as its elements are necessary to man's constitution, substitutes are 
eagerly sought after. In equatorial Africa, where there is little 
animal life and game is scarce, fish is eaten, and snakes, termites, 
caterpillars, and beetles figure in the diet when other things fail. 
Forest people show no repugnance to high meat. In east Africa 
even among the pastoral tribn meat Is often regarded as a luxury. 
In the Far East fish takes the place of meat nearly e\-erywherc. 

The scarcity of meat probably helps to expbin the practice of 
cannibalism in some backward communities, and there is no doubt 
that it has existed in regions that suffered from a bek of meat, 
though EuropeoTis have been tfWlt To observe The practice chiefly 
H.O.— F 
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among ihe peoples of central Africa. The last remains of the prac- 
tice seem to exist In the Congo basin among the Batekes. Balobos, 
Bangales, Monbuttas, and Manyemas; but it continued for long in 
the interior of the Cameroons, and cases have recently been observed 
m the southern Sudan (Monleil). It would be wrong to believe that 
the cannibal is a depraved or degenerate brute, for cannibalism is 
but an extension ofthe eating of Ihe meat of animals. It even seems 
more inveterate among the tribes that show some social progress. 

Gruel, paste, com, and tubers form a heavy and insipid diet. 
Consequently, efforts are made to improve the taste by means of 
condiments. Capsicum and curry play an important part in tropical 
rooking, in Africa as well as in Asia. High meat is oHen included 
m the diet to give some taste to the gruels. In Indo-China fish 
sauce, of which the nuoc mam of Annam is but a variety, is used to 
season boiled rice. In the most humid regions salt is scarce and is 
to be had with difficuliy, so in Africa it has become the commodity 
of a whole roravan trade. It has given rise to an extractive industry 
in the Mauritanian desert. Blocks of salt still pass as money in trade 
between the nomads in dry areas and sedeaiary populations on the 
fornt borders. Tribes outside the radius of this trade obtain low 
grade salt by the lUivution of the ashes of certain plants culled on 
dry ground. Wuh this imperative ne^ to stir up the digestion is 
conoectM the search for other stimulants. and these ore found in the 
shape of alcohol made from matter that varies according to what 
each region cm offer. Bananas, millet, rice, sugarcane, and the lops 
of certain palms are used for this purpose. There are also special 
crops which, following more or less long preparation, yield mailer 
oi»bte of being used after infusion either for smoking or chewing, 
tobacco, betel, liamba, and opium are got from plants, some of 
which are delicate. The simple-minded roltivators of tropical lands 
Mve mDodu^ these siiraolanls to the peoples of the temperate 
belt, who had no real need of them, but yet consume daily s'ast 
quanuties of some of them, tobacco being the chief. As they are the 
basis of a vast industry and a rommercial organisation comparable 
with those required by luxurious foods, they m fact play in our in- 
austrial communities a social part unconnected with their original 
purpose 


EXTENSIVE SYSTEMS OF CULTIVATION 
Agncultural progress has been particularly slow wherever the 
lu-xuna^ of the vegetation or Ihe absence of crop rotation has 
pmented a s^tematic use ofthe land, and in fact a large proportion 
01 the of tropical countries is still given up to extensive cultiva- 
s^teTQ stiU prevails in South America whenever it has 
ot been replaced by the European s^tem, and in Africa on either 
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side of the Equator up to the pomt where it comes into contact with 
white influence in the south and that of oasis cultiration in the north. 
It is also the common practice in hill country in the Far East and in 
Australasia. It is marked by a whole set of features which point out 
in vanous ways the feeble hold man has on nature in these areas. 

First of all, it requires a contmued repetition of the clearing of the 
soil, for the same patch cannot be permanently under cultivation. 
The appearance of the natural vegetation has to an exaggerated 
idea of the fertility of tropical soils. Some parts arc irrctncvably 
barren; others have been exhausted by leaching or by over-cultiva- 
tion. As soon as the impoverishment of the soil is indicated by the 
falling off of the crop, a new patch is prepared on virgin land after 
the natural vegetation has first been removed. The felling of trees 
is a fundamental operation m cultivation at this level of civilisation 
and is seen in practice in Asia, Africa, South America, and Australasia. 
In all these places advantage is taken of the dry season to bum the 
branches and trees on the spot, la the hill country in southern 
India and Indo-China from Tongking to southern Annam and in 
south-western Borneo burnt patch cultivation has lasted till our own 
times. It IS still practised by the Negroes in equatorial Africa from 
Gaboon to the Caraeroons and the former Belgian Congo, and by 
the natives of New Gumea, in spite of the tremendous labour re- 
quired there in the preparatory felling of trees by men whose only 
tools are stone axes, and by the Amerindians of Rio Branco and the 
moradores in Ceard. 

Burning the grass in the scrub and on the savannas is less laborious 
and can be done year after year, but it impoverishes the soil, destroy 
the natural vegetation cover by causing the disappearance of the 
best species and so preventing the spontaneous recovery of the land 
during years of fallow after temporary cultivation. 

The inferiority of extensive cultivation in the tropics is due to the 
weakness of the means of carrying it out. In agricultural communi- 
ties in the Far East men play a large part in tilling the soil. They do 
the rougher work, leaving to the women the tasks that take a long 
time and require more patience or care. The low cfflciency of the 
cultivation is therefore due less to the debility of the bbour than to 
the inferiority of the system. 

On the other hand, m the tropical parts of America, Africa, or 
Australasb all cultisation, except the felling of trees, is in the hands 
of the women or sbves. Such a division of work which leaves the 
burden of cultivation on women condemns native agriculture in 
central and cast Africa to a statcof irretrievable weakness. Woman's 
position as a sbve of the bnd is redected by her social status. A 
veritable beast of burden, she is a form of wealth necessary to man's 
subsistence. Hence mairbge is a bargnin, a productive investment. 
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and from this arises the tendency to multiply the number of w omen 
in the household. Polygamy is a mark of wealth, but it is also one 
of the conditions of prosperity. 

In taking slaves into his family the Kegro has no other object than 
to make sure of some evsr ready labour. Once the slave enters the 
household, his lot is inhuman. Like the wife, he represents capital 
and in some cases cschange value, s\hose purchasing power the 
owner tries to maintain. This hu man capital produces interest in 
the shape of work. It has even been said that some African tribes, 
like the Fans, who do not practise slavery, ‘are ignorant of one of the 
tet steps in economic progress’. That is an over-simple view, for 
in rcahty since cnltlvaUon tacks man’s strength and is left to the 
weak hands of women or the carelessness of slaves, it loses the 
advantage of more efficient work. 

The same crops have not been adopted cveryw here, for the climate 
often offers a choice. In wetter regions preference is given to food- 
produemg trees and to tubers. This choice which conforms with 
natural ©jndiUons is seen to be due also to the low degree of agn- 
cultural skill in the men who nuke it. The crops selected yield a 
harvest all through the > ear. Food is gathered in the patch as needed, 
for the produce is perishable and, since it cannot be stored, bams are 
useless. The work shows neither care nor foresight, and crops are 
liable to be insufficient owing to the whims of the elements or the 
ravages of animals. 

In the drier regions sowing and gathering take pbee at fixed times, 
^odueeca^bleofbemg stored is dealt with, n must be protected, 
bams must be badt — sometimes Wg clay urns, at others baskets, 
silos on stills and covered with straw. Cultivation here calls for 
foresight, because it produces a durable r eser v e whose mass forms 
wealth. 

Tubers and roots form a scries of crops that are easily grown. 
Cassava is the edible root of an Euphorbiacea and is planted by in- 
sertmg a sLp m a damp hole. It needs htlle weeding, and at the end 
of SIX months its roots can be dog up for use. The plant is prolific, 
for wh stock has five or six roots which continue to grow bigger 
for three >-ears and may weigh quite four or six pounds at the end of 
eighteen months. So each stock may yield between 60 or 70 Ib of 
roo^ and four perches (or onc-forueth of an acre) under culuvaiion 
can four or five people for a whole )'ear. The preparation of the 
root 1$ less easy than the cultivation of the plant, for the root con- 
rams a poisonous juice that must be washed out. The ‘farine’ that 
is then got by gnitmg the root is made into little white cakes called 
cassoTM 1^ the Amerindians. Manioc or cassava (.Manihot ufi/u- 
sima) IS of South American provenance, but is now cnliivated in all 
tropical countries. 
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The yam (Dioscorea salka), wUch is culti^'ated especially in 
West Africa, is planted in April and harvested in November. It 
yields enormous tubers some 12 or 14 inches long and weighing 
between 10 and 20 lb- The sweet potato is more widespread in the 
Congo and central Africa generally. It is less easily kept and cannot 
be cooked m so many ways. It also yields large tubers at the end of 
six months. 

Fruit trees require less care still. The banana ‘tree’, which is 
really a giant herb, is characteristic of hot, wet lands. Ils original 
home was Indo-China and Southeast Asia, but it spread through the 
whole of tropical Africa in very early times. It is planted from a 
sucker that grows out of lheroot.ai)dit bears fruit in less than a year 
after the sucker has been planted. The coconut palm is just as 
valuable on account of its enormous yield of nuts as well as on 
account of the many uses to which us parts can be put. Its trunk is 
used for building, its leaves serve for thatching huts or when plaited 
for making walls and partitions. There is no hot country in exis- 
tence without some specially useful tree. The kola tree is the stand- 
by m Guinea, the butter-and-tallow tree (But^rospermum Parkii) in 
the Sudan, and the mango tree in Southeast Asia. 

Tropical cereals form the basis of agricultural production wheres'er 
cultivation is on the extensive system and the climate favourable. 
Sorghum {Sorghum tulgare, durra, Kaflir com), millet {Penieellaria 
spleaia). and eleusine (Eieusine coroeano) are the most cluracieristic. 
They do not grow m wet regions and In central Africa they disappear 
south of lat. 7® N.. but arc found in some fringing areas in Welle, 
Tanganyika, and Katanga. Similarly, they disappear as drought 
increases. In South Africa, for instance, they do not go west of the 
Great Fish River. ^Vhe^cvcr sorghum and millet can grow in Africa, 
they arc the mainstay of the diet and are cultivated w iih great care. 
The landscape presents the same scene of cultivation from the Sudan 
to Uganda with its patchwork of fields, its collection of straw huts 
used for storing millet, and its scaffoldings with scarecrows for 
frightening predatory birds from the fields. 

hlaize. which is wonderfully adapted to hand cultivation, has had 
extraordinary success in making ils way into the relatively conserva- 
tive systems of tropical cultivation. li originated in America, where 
it was the chief crop of the high tablelands of the Andes and later 
in the warm plains in the United States. It is still cultivated along 
vviih cassava throughout the South American continent. In Africa 
it is found nearly evrryvvbere together with sorghum, for, like the 
latter, it is suitable for making gruc). li even grows in clearings in 
equatorial Afria. In the Far East it is one of the crops cultivated 
by the hillmcn in south China and in Indo-China. Like hill rice, it 
is growa in the rays, where rain islfcc only source of water. 
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Th«e crops arc all associated in sarious tropical lands, w here they 
talc part in peculiar local s^tems orculth-ntion. Most of the large- 
scale crops mosc from continent to continent and have taken a place 
alongside those that had previously formed the mainstay of the 
native diet. Hence a whole senes of diffcrenl combinations that 
give a special look to the economy. In the wettest regions tubers, 
roots, and fruit hold first place together w ith green crops or cereals. 
Thus, in New- Guinea cultivation comprises mainly coconut 
sago palms, patches wuh sweet potatoes and yams, fields of maue, 
gourds, and pimento. In Ogowe there are banana trees and patches 
with cassava, gourds, sweet potatoes, sugarcane, and groundnuts. 
To these Uganda adds sorghum and sesame. In the Camcroons arc 
banana trees with patches of yams, taro, sw-eet potatoes, beans, maize, 
and groundnuts. In the less wxt regions cereals dominate the scene, 
though the crops grown in raoister lands arc not wholly excluded, 
for they continue to be cultivated in gardens around the huts, From 
the Sudan to Uganda millet, sesame, maize, and groundnuts are 
everywhere to Ik seen, but to them are added in suitable places cotton, 
cassava, sweet potatoes, or beans. Among the hill folk in Formosa, 
ladoChina, and the Philippines rice, millet, and maize crops fona 
the chief features of the landscape, nludi is varied here and there by 
crops of sweet potatoes, gourds, banana trees, and, now and then, 
even buckwheat. 

In spite of the variety of produce yielded by this typ>e of extensiv e 
cuIuvatioB. the subsistence of the people is not always ensured. 
\Viwlc commuimics arc often found m a state of half-starvation and 
on the point of famine. At times they try to eke out their supplies by 
gathering or hunting. These auxiliary activities, which take pl^ 
mainly ra the dry season, are an inseparable feature of extensive 
cultivation, and gathering in the bush, fishing, hunting, and subsi- 
diary pastoralism are part of the agricultural life of the tribes in 
Afnca, the Amazon basin, and the hill folk in the Philippine*. 
Borneo, and lndo<ihina 

The extensive culUvation practised in hot lands docs not firmly 
fixman to thesoiL Movement from one piece of ground to another 
takes place at vanous intervals, sometimes every year, as in New 
Guinea; someumes at the ead of two or three years, as in Indo- 
China; sometimes every four orfivcycars, as in Borneo In this way 
the cultivated patches become situated farther and farther away from 
the villages and mvolvc long yoismeys to them, unless the village 
itself IS moved. These removal arc frequent and normal among the 
Fans, the natives of New Guinea, the Amerindians in the valley of 
the Rio Negro, the Korkus in central India, and the Mois in the 
mountains in Indo-China. When local displacements become 
general, they end by affecting a &ir1y large number of people and are 
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veritable migrations. At times they take place within fairly well- 
defined boundaries, and the tribes return after long intervals to re- 
occupy land that they had previously cultnated and abandoned. 
But it also happens that dispbcemcnts gradually remove the tribe 
far from its original territory. This was perhaps the case with the 
ancient Germanic tribes, and in Africa with the Fans, who by 
gradually moving west and southwcstwards approached the coast by 
slow degrees. 


rVTENSIVE SYSmiS OF CULTIVATION 

Besides the countries that are still given to various forms of ex- 
tensive cultivation there are in the tropics some splendid centres of 
intensive cultivation which have been for thousands of years the 
densest areas of human population. In them are used the best 
methods of ploughing, a systematic application of fertilisers, and 
a choia of especially productive and nourishing crops. This success 
has been achieved owing to two scries of causes, some of which stem 
directly from the soil and differcmiate hill districts from plains in the 
same region, whilst others raise the general standard of civilisation 
and have placed the countries of monsoon Asia in the first rank of 
agricultural peoples. 

The development of intensive cultivation depends on the presence 
of fertile and regularly watered soil, and this is generally found only 
in valleys or on plains. Thus, intensive cultivation is already 
appearing in httle gardens belonging to African Negroes, whose 
crops arc particularly well tended along the valleys in the Sudan. 
But this use of the land is general and systematic in tropical Asia. 
In fact, however, the essential difference is everywhere evident be- 
tween the extensive cultivation of the rays in the hil! country and the 
intensive cultivation of irrigated riceficlds in the valleys and little 
plains. These different types of agriculture are sometimes carried 
on by peoples of different stock. For instance, the Thais live in the 
valleys, the Mcos in the hills. A similar difference is seen in Java 
between the ladang in the hills and the jan-aA on the plains. In 
south China and Japan intensive cultivation of irrigated paddy fields 
is concentrated on the deltas, plains, and valleys. Finally, in India 
there is the same contrast between the hill country w hich is given up 
to millet and the lowlands which arc reserved for rice. The pre- 
dilection of intensive cultivation for lowlands is due to the thickness 
of the alluvia and the abundance of water in the lowlands, facts that 
make up for the shortcomings and irregularities of the rains. 

The plains and valleys have been put to use more thoroughly and 
on a far greater scale in Asia than in Africa. This is because the 
tradition of the agricultural mode of life look shape sooner and 
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progressed at a greater rate in Asia- On the whoie tropical lands in 
Asia are farther from the Equator, and the alternation of wet and 
dry seasons is clearly marked in them. Besides, India had very early 
contact with the western temperate region which used the plough 
and domestic animals. Then, China was in direct touch wath the 
great desert oases, where not only were cereals cultivated, but also 
the most cwguous supplies of water were skilfully used. From them 
probably came along with the Chinese themselves traditions of 
irrigation and hand cultivation. 

Intensive cultivation depends essentially on the use of fertiliser 
and a minute preparation of the soil. These two techniques have 
not everywhere attained to the same degree of knowledge and 
elhciency. In India the soil is not all manured, and the amount of 
manure given to it is always small. Indians are ignorant of the use 
of human excreta as manure and have little knowledge of the use of 
green manure. They do not know how to presers’e their manure 
heaps and they destroy a large part of it by using it as fuel. Hence, 
they have to leave part of the fields fallow, and neatly everywhere 
there are three concentric belts of land round the vUlages. the most 
distant being little more than poor pasture. In China and Japan the 
knowledge of fertilisation reached an unequalled degree of 
perfection, as much by the ingenuity with which the fertiliser is 
obtained as by the care used in applying it to the crops foot by foot 
and in spreading it through the whole period of growth. 

The sum total of work on the land Is on the whole far more con* 
siderable m China than in India. In the latter the basic unit 
comprises the peasant, the yoke of oxen or buFTaloes and the 
plough. Two animals are us^ for ploughing: the humped ox, or 
zebu, m the dry areas, and the buffalo in wci districts. The zebu is 
used in the Dcccan and the Gangetic plain. The buffalo, which is 
less delicate, Hkes water, and is nearly amphibious, is used in the 
paddy fields in Bengal, Burma, Indonesia, and Indo-Chvna. This 
system of cultisation which makes use of the strength of animals is 
incomparably more effective than the extensive system, but it cannot 
be compared with European systems, for its means are restricted by 
the poor work of til-fed animals, the low efficiency of the agricultural 
implements, and the rigidity of the systems in which improxOTcnt 
seems impossible so long as Indians are without good supplies of 
manure. 

In China ploughing i$ done by roan’s muscles with a three- 
pronged hoc, and very often the earth is crumbled with bare bands. 
The corollary of such hortkuliuFc is the practice of planting in lines, 
for this allows better results in sowing, faaluiesfor weeding, irriia- 
tion, and applications of manure, as well as opportunities for the 
insertion of secondary crops ofvcg^bles or shrubs. 
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When performed with or without the help of an animal, the work 
of intensive cultivation established a distinction between man and 
woman. The man undertakes the heavy work out-of-doors, the 
woman’s particular work is house-keeping and only at certain 
moments does she join in the culuvation. This family cooperation 
and the better balance of effort are m themselves causes of high 
yields. 

The same piece of land can in the course of a year bear two crops. 
The climate makes this possible wherever the soil has adequate 
preparation and vrater. Nearly everywhere a basic crop covers a 
field at the beginning of the rains and completes its cycle rapidly 
under the influence of the warmth and water it receives from heaven 
or from man’s work. Once the crop has been reaped, others are 
planted on the best land during the whole dry, or cool, season. 

In Sechwan, for instance, the first rice crop is reaped in September. 
Then wheat is sown m October or November. As it benefits by the 
lesser rains in February, this is reaped in May. On the balks round 
the paddy fields grow mulberry trees. Lastly, in the beds that remain 
too damp to be sown wiih wheat a depth of water is placed, and this 
is used for pisciculture. In Japan the first and fundamental crop is 
rice. Then on the best parts of the paddy fields there is raised a 
second crop of barley, wheat, beans, or colza (Brossiea ropa). In 
Indo-China rice of the tenth month is reaped in November after 
crops of maize, sweet potatoes, and yams. In Indonesia the rice 
crop is followed by tubers or fodder crops. In northwest India, 
which is drier, the mullipUcity of produce is due to other crops. 
According to the place the fust crop grown is millet, nee, maize, of 
cotton, and the second crop wheat, barley, or peas. Some parts of 
Oudh succeed in raising double crops on 40 per cent of their area. 

In Far Eastern countries, where there is often a threat of dearth, 
success in producing more food evidently depends on taking advan- 
tage of a possible double crop. The landscape m the cultivated area 
has been shaped by roan. The natural vegetation has gone, trees 
grow only round the houses, where they generally provide a useful 
crop of fruit. Among the treesare bamboos, which flourish through- 
out the Far East, and there are coconut palms in Indonesia and 
southern India. However, in spite of the great variety of cultivated 
plants and in spite of the diversity of cereals, intensive tropical 
agriculture rests especially on the growing of rice. 

It seems that the earliest centre of rice cultivation was in India, 
from which the crop spread to both China and the lower valley of 
the Euphrates. Throughout its history rice cultivation has spread 
into hot. wet regions without gcring far outside the tropics. It 
prefers a mean temperature of not less than 68* F. (20’ C.) and soil 
saturated with water at least at the beginning of its growth. These 
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biological features fix it. therefore, in «ct tropical regions, in general 
in plains where irrigation is possible when the rainfall is not ade- 
quate. Rice IS a swamp plant. It has been found growing in a wild 
state in pools left behind after the subsidence of riser floods in mon- 
soon Asia and containing fish, which are collected by the natives. 
The practice is certainly sery ancient. The name ‘rice* must be 
derived from the Sanscrit rnhl. This became brirl in Iranian, and 
from it came the Latin or;-ra. Today there arc more than 200 varie- 
ties of nee distinguished by the appearance of their inllorescence, 
their more or less early character, and their adaptation to certain 
soils. 

Upland nee (Orjaa monrana} has a short stem and small grains 
which arc sometimes coloured red. It is hardier than plains rice 
and is satisfied w ith rain water. It will grow at a height of 6,500 feet 
in the Himala)as, w here it ripens in four months. It is cultivated in 
all the rice countries: in Japan under the name of okafo and in 
Indo-China on the borden of the mountain forests as cal trang. 

There is an infinite variety of plains rice, modifications occurring 
almost from place to place. In Java there are three varieties; gvja. 
w hich is reap^ in 90 days ; dalam, ripening in 1 20 days ; and langahan, 
of/nftw,whosevegctativee)'dei$compltiedm lOOdays. Simibriy. 
in Japan there is an early nee called Hoje, reaped in mid-September, 
and a late variety called oku, reaped at the end of October. On the 
Tongking delta ‘tenth month' rice is reaped m Nov ember and gives 
the heaviest yields. Tifth month’ nee, reaped in May or June, is 
grown on the uplands in wet jean. In southern India they also have 
a bte rice, samba, and an early nee. kunne. 

All these varieties, which marl a great antiquity for the crop, 
allow rice to be adapted to a great diversity of natural conditions. 
In fact, every country cultivates in summer its early and bte varietiw 
which are adapted to the local climate. For instance, in Demak in 
Java, where there is a reblively short rainy season, early rice is 
pbnied so as to be reaped in 135 days. In regions where the water 
supply is less regubr, a bte vanety is growTi with a cjcle of ISO days. 
For the same reason Bengal is assured of two main crops * year, 
one in September and the other in Noverabcr-Decembcr. In some 
countnes specbl circumstances have led to the selection of varieties 
of winter rice. This is the case in southern Indb and above all in 
Tongking. In the Carnatic, indeed, where the rainfall maximum 
occurs in Novfcmbcr and December and the reservoirs dug along 
beside the rivers enable floodwaier to be stored up for several weeks, 
a first crop of samba is grown by irrigation and reaped in Janoa^. 
and a crop of kuiyxe is grown m the same paddy field and reaped in 
June. _ In Tongking ‘fifth month’ is growm during the gentle winter 
rams in certain areas which are so lowiying as to remain flooded 
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during the summer. In central Annam, on the contrary, the double 
rainy season leads to a crop of winter nee reaped in the third month 
(Apnl-May) and another of summer rice rcap^ in the eighth month 
(August-September) Thus, rice shows an astonishing flexibility due 
to man’s skill and hundreds of years of cultivation, and thus it en- 
ables a surprising proliferation of mankind to exist in the areas v, here 
it grows. 

Throughout its growth rice demands great attention, and this calls 
for a great deal of labour, an incredible amount of toil. Fortunately, 
its enormous yields make extraordinarily large concentrations of 
labour possible. Rice must first be sown in a seed bed. which always 
consists of previously cultivated, rich, and mellow soil and is used 
for the same crop every year. It is most carefully tended, and, in 
countries where manure is scarce, it is given most of the quantity 
available. Between Bombay and Poona seedbeds show up distinctly 
on the landscape, forming httle black squares arranged around the 
villages. Their colour testifies to their great richness of humus and is 
in contrast with the grey soils of the paddy fields. In Indo-China, 
where the peasants cultivate a ne^vly cleared patch on which they 
wish to make paddy fields, they take care to rent a comer in an old 
paddy field to make a nursery that may be as much as one or two 
hours’ walk away from the fields In which the rice will eventually be 
planted out. 

The preparation of the seedbed Is a thoroughly detailed business. 
The ground must be ploughed twice and harrowed several limes, an 
operation always performed under a layer of water so as to secure a 
perfect levelling of the bed. \Vhen the seed is sown, the soil is left 
under water for twenty days, the water being renewed from time to 
time for it should never be allowed to become stagnant. \Vhen the 
young plants reach a height of eight or ten inches, they are planted 
out in the paddy field. This field in the meanwhile has had much 
treatment in the shape of ploughing and harrowing carried out 
under water. When the paddy field has been transformed into a lake 
of mud. the planting out is proceeded with. It is a long, painful 
operation requiring many hands. As a rule the plants arc taken 
from the seedbed by men. but the planting out is done by women, 
who scatter about the field, putting in some ten plants in one place, 
the places being about a pace aparL It is reckoned that in China, 
Indonesia, and southern India a team of six people is needed to plant 
out one twentieth of an acre of paddy field in a day. 

While the plants arc growing, they must be given a second dressing 
and weeded so as to ensure that the water enters the soil well and to 
get rid of parasites. Above all. it is essential to maintain control of 
the water, for up to ten or fifteen days before the harvest the soil 
should be alternately flooded and left to dry. Rice is reaped w ith a 
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hand implement: a sickle in Japan and Indo-China, but just a knife 
in southern India. When cut, the blades of rice are tied in little 
sheaves, which are then fastened to the two ends of a bamboo rod 
and carried to the village. The straw is used to feed animals, to 
thatch the peasants’ houses, and sometimes as fueL 

Rice is threshed in several primitive ways. Sometimes it is trodden 
under foot, as it is in Tongking; sometimes it is trodden on by 
buffaloes; elsewhere gins or Bails are used- The most essential and 
most wearisome of these operations is the levelling of the soil for 
imgatioa. The need to achieve a perfectly horizontal surface makes 
It necessa^ for slopes in broken countries like Ceylon, Java, and 
south China to be terraced, and the terraces separated from each 
other by low banks of earth fifteen or twenty inches high and able 
to retain the water for eight or ten days in succession. In countries 
where fertiliser is scarce, the manure spread over the paddy field 
often contains a high proportion of inassimilable elements which 
form rubbish under the lutic fields and gradually exhaust them to 
such a degree that they can no longer hold an adequate layer of wafer. 
A layer of earth fifteen or thirty inches thick must then be removed 
with a hoe from the whole surface of the paddy field. This is a 
tremendous task which demands the whole labour force of the 
village. 

Water is indispensable for ground so prepared. In some countries 
like lfldo*Chiaa water is supplied only by the rain. As long as the 
nins last, it is only necessary to control the drainage from the fields. 
Elsewhere there must be arrangemenu to meet a lack of water. 
Thus, in Tongking and in some parts of India rainwater and flood 
water are kept in tanks, or artificial lakes, dug beside the water- 
courses and in their alluvium. In hilly country water from brooks 
and springs in the mountains is channelled down on to the fields. 
In Java, Japan, and even south China these perennial supplies of 
water ensure great regularity in the harvests. On the plain of the 
Carnatic along the shores of the Indian Ocean water is taken from 
artesian wells and from water-bearing horizons imprisoned in 
mtemating layers ofPliocene clays and sands. Between Madras and 
Pondicherry some of these wells are 260 feet deep. Artesian pressure 
forces the water up to more than 16 feet above the surface of the 
ground. It then has to be pumped on to the paddy fields. 

The distribution of the water sets other problems. NVhen the 
supply comes from above, as in Japan, Sechwan, and Java, an in- 
genious system of aqueducts is used, in which the water is moved by 
gravity into the fields. But when the fields are at a higher level, re- 
coune must be had to special apparmus. These are norias, overshot 
scoops, which are sometimes worked by men’s feel. They arc found 
m China. Japan, and often too in Indo-China. In India simple 
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balancing scoops are at times used to nuse water from wells when 
the water-table is not lower than tea or twelve feet below the surface. 
The balances are mounted on a primitive machine, a picot, which 
needs the attention of two men, who by moving from one end to the 
other of a scaffolding alternately ruse and lower the scoop. When 
the water-table is loo low for this method, yokes of oxen arc used to 
raise a bucket from the well by going down an inclined plane. A 
system of ropes and pulleys causes the bucket to scoop up water and 
empty it at the head of a ditch. This construction is called an 
suHukatd. 

Thus It is seen that in the lands where rice was first cultn-atcd. it 
demands at every stage of its growth a steady application of labour 
and the concentration of a great deal of human effort on small areas. 
Rice 1 $ indeed the cereal of small holdings, and throughout monsoon 
Asia paddy fields are restricted in area to some 50 square yards. 
Rice cultivation is adapted to a parcelling out of the land and to a 
certain extent calls for this development. The sight of so much toil 
and meticulous care used by Far Eastern rice growers indicates the 
importance of the cereal for them, h is included in the diet of half 
mankind, among whom it is far more essential than wheat or 
potatoes arc to the dwellers in temperate lands. Almost by itself it 
forms the chief meal of the day for the Indian, Indonesian, and 
CUnese, who eat an average of if lb a day. Statistics show that at 
the present time monsoon Asia produces 91-6 per cent of the world 
crop of the grain. 

Intensive cultivation, which has such important results, has an- 
other great virtue in that tt attaches man to the soil and lessens the 
area needed to feed a human community. Though the soil does not 
provide all man’s needs, these arc seldom supplemented by occupa- 
tions that remove the peasant from his land, but as a rule by home 
industry applied to the produce of his soil. Thus, there is spinning 
and weasing of silk, the preparation of tea, the extraction of vege- 
table oil, and the making or repairing of pottery and agricultural 
implements. This stability of occupation explains both the seden- 
tary character of the community and the cohesion of agricultural 
villages, which arc real social units in some Far Eastern lands. 

It may happen, however, that intensive cultivation may go beyond 
its optimum. In that case the dense population which it feeds ends 
by exceeding both the capacity of the bnd to produce food and the 
possibility of criip1o>ing the overabundant labour. The tiny plots no 
longer suffice to fe^ the famibes, and high rents prevent the culti- 
vator from increasing his hoMing. The search for part-time occupa- 
tion, which sometimes leads him into factories in the towns, is 
harmful to the raaintcnancc of intensive cultivation. It has b^ 
noticed that in Japan the peasants, who ha>x to devote too great a 
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having a certain surplus of wealth. This has been seen especially in 
the Philippmes, where the crops have led to an increase in comfort. 
The people of Ghana owe to their cocoa plantations their higher 
standard of living; and the Javanese have had their lives transformed 
by their rubber plantations. 

Tropical plantations have introduced a new system of agriculture, 
for they are capitabst enterprises meant to produce commodities for 
sale abroad, and they are often concerned with crops that the natives 
do not grow. In Indonesia, for example, native cultivation supplied 
75 per cent of the food, but only 20 per cent of the commercial crops. 
Except rubber, a good portion of which comes from native small 
holdings, commercial raw materials arc derived from plantations of 
a foreign type. 

One of the characteristics of plantations is that they integrate 
industrial and agricultural activities by treating their raw mate^ 
themselves. Rubber plantations have sheds and laboratories which 
enable them to coagulate the latex into gum and to keep it as a 
liquid in cans for special industrial purposes; every sisal plantation 
has a factory for stripping the fibres; and there is no sugarcane 
plantation without its sugar mill served by narrow-gauge railways. 
They all require large supplies of capital to clear virgin land, plant 
the trees or bushes, and pay a big labour force. Their attraction of 
labour has caused important displacements of population, either 
temporary or permanent, in some tropical regions. Thus, Indonesia 
owes to the spread of various kinds of plantations the influ-x of 
coolies and settlers from China, who today form a mass of trans- 
planted population of more than five million persons. Sugar plan- 
tations were responsible in the same wny for the settlement of 
Indians m Fiji, British Guiana, Natal, and IVIauritius; and the coffee 
plantations in Kenya have attracted further Indian settlers from 
India to Africa. 

In spite of the powrer with which plantations establish themselves 
on the ground and in spite of the skilful technique devoted to pro- 
duction, they cannot avoid instability. Many tropical regions have 
at various times in their history had changes in the nature of their 
crops. In Ceylon, for example, sugar, eoffee, tea, and rubber have 
all taken their turn as chief crop. Brazil has seen a succession of 
crops of sugarcane, coffee, and cocoa and now is concerned besides 
with cotton. Turn by turn the West Indies have sold sugar, cotton, 
and coffee. Some products that are especially sought after in world 
markets have undergone strange migrations in the tropics. Thus 
coffee was taken from Arabia to the East Indies and thence to the 
West Indies, whence at the beginning of the present century it 
reached Brazil, which was the greatest producer of the commodity 
before it had to face the competition of new pbntations in Asia and 
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Africa. Again, rubber plantations, which have been strictly localised 
in southeast Asia, have recently appeared tentatively in the Amazon 
basin and Africa at the instance of the Ford Motor Corporation and 
Firestone. 

Naturally, the produce of the plant^ion system does not consist 
of the mam foodstuffs, rice, millet, or cassava, since these h3\e little 
value in world trade. Temperate lands arc fed with the traditional 
produce of their own system. What they demand of hot countries 
are luxury goods which are really unnecessary, but by the consump- 
tion of which the rise in standard of living has increased. A feature 
of this development is that it is always on the increase and that to the 
original species have been added other products which have become 
recognised as useful and have been spread through the world by 
trade. Spices, which were among the earliest of such products, have 
kept their commercial importance. Cinnamon, nutmeg, doves, and 
pepper still come chiefly from the East Indies. Cocoa, tobacco, 
cotton, coffee, and sugarcane later assumed even greater importance. 
Toity, new products hold the attention of planters; for example, 
fruit, and especially bananas, which fast transport enables to reach 
temperate countries in good condition; copra, which since 1870 has 
taken commercial operations into the South Seas : groundnuts, which 
were introduced into Senegal in 1820 and which are now mainly 
grown in India and West Africa; lastly, rubber, jute, manih hemp, 
and sisal, w hich are all raw materials of great importance. 

Thus, civilisation is gradually working ns way into tropical lands, 
where it brings difficulties to some native peoples, but also introduces 
a great variety of means of livelihood and raises the standard of 
living by acquiring something more than subsistence level and by 
enabling the peoples to sec beyond the narrow limits of their home- 
land. 



CltAFTtR 7 

HUMAN LIFE IN DRY REGIONS 

Arid Tcpion* do not lie in well-defined bell* 3» do the temperate and 
hot repiont. In fact, they are found in difTcrent climates. Some 
like the Mediterranean bnda hat-e mild wmten that allow the (trow ih 
of plantj tcntiiite to fro«. Other* Me Turkiitan ha« ie«re 
winter* that kill deliate plant*. WhiUt »ome touch the tropic*, 
other* lie w ithtn the cold belt. Some havt rain chielly in w inter, ai 
do the Mediterranean bnd*. California, and part* of the touth 
coatt* of Auttralia and South Africa, but others benefit by summer 
rainfall maiima. as do the Great Pbins in the United Slates, the 
frin{;e between the Sahara and the Sudan, and the countries on the 
borders of monsoon Asia. 

Such dry regions embrace particularly extensive areas in conii* 
nenul interiors, that is. those parts far rtmoxTd from sea influcnee. 
Hence the greatest tlry expanses form a wide band across the Ob 
World from the ihorei of the AlUntic in North Afno to the Pacific 
coast in Manefaurb. There for thousands of yean have been 
crysultised the most peculiar and complex mode* of life found in 
dry regions. The belt consists of a «tt area of natural region* in 
which, of whatever race the inhabitant* may be. the inlluenee of the 
ensironment has caused fundamcnul likenesses in the mode of life. 
Other dry regions that are more isobted and remote exhibit the 
same physical conditions in smaller areas whether in South Africa 
or the heart of Australia or the United Slates. 

The feature common to all these regions is Inadequacy of rainfall 
and scarcity of water which in desen* may reach complete aridity. 
W^tever the local climate may be. the conditions of life arc deter- 
mined by the incidence of a dry season of more or less great length. 
All development of life is subject to the water supply. Even when 
the temperature might ensure for pbnts a sufTidently long period 
in which growih might take place, the bek of moisture imposes strict 
limitations. 

Drought precludes the existence of forests, which is one of the 
basic features of dry regions in connexion with the development of a 
mode of life. To get food man does not have to remove them from 
the land. On the contrary, in some cases his work has consisted of 
planting trees and keeping them alive by dint of great care. As a 
rule the soil is open to his enterpnse. amd he has only to make use of 
the water supply. From the distritoion of water result two basic 
appearances of the bndscape, two kinds of supply corresponding to 
158 
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two different modes of life. When the rainfall is enough to make 
cereals germinate, grow, and ripen, the agricultural mode of life is 
developed. But when the rainfall is only enough for the growth of 
grass, the pastoral mode of life prevails. A sedentary versus a 
nomadic life, an agricultural versus a pastoral life — those are the 
opposing modes to be seen throughout the dry regions. 

So uncertain and precarious is the supply of water that all human 
life is of an unstable character. The yield from crops is irregular and 
poor, and the whole crop is at the mercy of a capricious rainfall. 
To feed his cattle the cultivator has to move them about so as to get 
good pasture. In some cases the cultivators themselves move away 
in order to till fields situated outside the dry region. Pastoralism, of 
course, assumes nomadism, and its pastures are often at the mercy of 
drought too. Man's resources cannot be secure so long as he is 
unable to control the water needed for his crops and his sustenance. 
Hence the rise of irrigation and hence the development of large 
sedentary agricultural communities wherever there exists an abun- 
dant supply of water. By acquiring control of the water and thus 
by gaining security in a sedentary life, man gets the opportunity of 
sdvandog to a high degree of einlisacicrt. 

niE BASIS OF THE AGRICULTURAL MODE OF LITE 

Agricultural life in dry regions depends on the cultivation of cer- 
tain grains and on the keeping of certain animals that are adapted to 
drought. In contrast with what happens in temperate regions it 
never succeeds in completely occupying and continuously tilling the 
soil, but leaves large areas untillcd and causes the type of migration 
known as transhuntance. It always keeps to an extensive system of 
cultivation, but on the other hand, it makes up for the scarcity of 
water by cultivating certain plants which can get water from the soil 
by means of long roots, "nic vine and more especially the olive 
have become symbols of cultivation in the dry lands along the 
shores of the Mediterranean. Unlike conditions in temperate 
lands, the abundance of fruit in the diet and the part it plays 
in material civilisation form one of the great peculiarities of dry 
regions. 

The shortness of the rainy season as well as the constant danger of 
drought has led to a choice of hardy cereals like wheal and barley. 
The absence of grassland and the resulting scarcity of fodder 
accounts for the lack of domestic animals that cat a large quantity 
of grass. Though the ox and sss are kept for work in the fields, meal 
and milk arc mainly supplied by sheep and goats. Cereals can uke 
advantage of a short rainy season ^tcr than all other crops by 
avoiding the terrible drought of summer when everything is scorched 
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and severe winters that kill the seeds. Thus, in the interior of Asia 
wheat is sown in spring; on the shores of the Mediterranean with Us 
mild winters wheal and barley are sown in autumn after the rains 
hasc begun and arc reaped at the beginning of the dry season. Winter 
wheat IS an astonishingly early crop in all Mediterranean lands. Its 
cycle of growth lasts IM days in Malta, where it is reaped in mid- 
May, and 171 days at Palermo, where the harsest is always complete 
by 1 June. ^Vhcat, which is the main bread cereal, is a scry old crop 
in all countries in the Old World. Its yield is often poor, but the 
com is rich in starch and is of excellent quality. In this grassless 
type of country barley is mainly given as food to the cattle. Hence, 
It IS widely cultivated right across the Old World and even in dry 
lands in the New World. Maiie, which is a more recent crop, males 
use of the short rainy season that follows winter and ripens quickly 
in the warm spring. When the hanest is complete and the grain has 
all been taken from the fields, the countryside looks burnt and dead, 
whilst in temperate regions the grassbnd, woods, and verdure testify 
to the continuity of vegetable life and agriculture. 

Domestic animals help man in tilling the soil for the production of 
cereals. Indrylandsiheoxisthemaindfaughtanlmal. Itisfound 
throughout the Mediterranean region and in the East, where it still 
plays its old part. Then come the ass and mule, whieh arc beasts of 
burden and are spread today all through the dry lands. They ha'e 
been introduced into Latin America, but have not reached Australia, 
this being a country settled by the English. Though agricultural life 
depends, as it does also m temperate regions, on the cooperation of 
human and animal efTort, this cooperation does not work in so many 
ways nor does it have such great results. The basic cause is to be 
found in the lack of fodder and in the consequent difficulty in feed- 
ing many animals. In dry regions there is neither forest nor per- 
manent grass. When the dry season comes, only a very limited 
number of animals can be fed on the farm, that is, those whose 
presence is indispensable for the work, like the oxen and asses. It is 
impossible to feed those that give milk, meal, and wool on local 
resources, and steps must be taken to get supplies from distant 
countnes. Hence the great effircis that permeate the whole orginisa- 
tion of the agricultural mode of life. First, there is the primitive and 
extensive character of the system which cannot be as progressive as 
that in temperate lands; secondly, its characteristic instability and 
mobility which are shown in one of the great phenomena of human 
geography, transhumance. 

Lack of grass, scarcity of cattle, and transhummee of the smaller 
animals involves poverty of manure, vdiich seems to be the greatest 
obstacle to progress in agriculture. Besides, the lack of humus due 
to the dry climate and the effect of surface drainage on soil that is 
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not protected by grass and trees explain the scarcity of good land 
with deep soil. Hence the small size of the cultivated areas. 

The geographical aspect of dry countries is one of discontinuous 
features. Cultivation is patchy and covers but a small fraction of the 
area in sight, namely, 35 to 39 per cent at most in the best parts of 
the Tell, in Shawya, or in the whole of the Iberian peninsula; but 
only 18 per cent in Greece and less still in Asia Minor. In contrast 
with the cultivated patches there are vast stretches of waste space like 
the barren grounds dotted with brushwood and maquit in Attica 
and the Peloponnesus, the parameras near Soria and Avila in Spain, 
and the sagebrush expanses in the west of the United States. 

On ploughland fallow is indispensable one year in two or three. 
In some places it even makes rotation unnecessary. The fields are 
changed round every year, and every year fresh soil is cultivated. 
These primitive proceedings arc cam^ out with rudimentary imple- 
ments. The soil is scratched rather than turned over, big stones are 
not removed by the plough, but are worked round, as are also bushes. 
The wbeeUess plough which is sometimes without an iron share 
makes a furrow only tour inches deep. Even in countries like the 
United States, whetc the teehnvqtie «s up-to-date, long periods of 
fallow are needed. 

The low yield from cereals and the uncertainty of the harvests due 
to irregularities in the rainfall make it necessary to seek out further 
supplies. Sometimes the cultivators move between two lots of 
patches on which the work is done at diflerent times. For instance, 
in South Africa cultivation is shared by the High and low Veld, and 
in Lycia it is shared by (he coast and the mountains. In the neigh- 
bourhood of wooded hills the thousand and one resources of the 
forest arc exploited. For instance, in Greece and Bosnia swine are 
taken into the oak groves, and acorns are collected; in south Italy 
swine arc fed on beechmast. and becchwoed ii used for making 
charcoal; in Rousillon and Albfrcs in the Pyrenees cork is cut from 
the cork-oak trees. In Tunisia there is seasonal movement to gather 
Barbary figs. Lastly, when the cultivated land is quite insufficient, 
it is abandoned and used for pasturing herds. In this way there is a 
gradual passage to a nomadic life. Indeed, the agricultural mode of 
life is very insecure in areas which are much threatened by drought, 
and the belt of cultivation unde^ocs a flux and reflux according to 
the year. This has been observed in North Africans well as inS)Tia. 

When the land is unable to feed the animals, both sheep and goats 
must leave the cultivated area and seek pasture elsevihcre. Periodi- 
cal movement of flocks to and from the cultivated areas and pasture 
has long created JnierdcTwndejjcc between plain and mountain. The 
plain is occupied during the rainy season on account of its natural 
pasture, like the .rerorun/ m Greece, and of the stubble in fields in 
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which flocks leave precious Tnantire. The mountains arc occupied 
in the hot season because they keep fresh pasture all the summer. 
Even today transhumance controls the economy of the Balkan 
peninsula in Greece, Macedonia, and Thrace, which countries keep 
the ethnic peculiarity of a pastorial people, the Vlachs. It plays a 
very impwriant part in southern Italy, in most of the Iberian penin- 
sula, and in North Africa. It has greatly reduced its radius of action 
in France, but it still exists in Crau, Rousillon, and all along the 
Pyrenees, though it is becoming less vigorous every day there. 

Man has been obliged to adopt the cultivation of perennials so as 
to have a type of agriculture that ensures his food supply. Trees 
are the only plants that can grow on ridges and dry soil, because 
their long roots find water deep down when the surface is dry. 
Under the action of the sun's rays they yield in their fruit a precious 
accumulation of sugar (vine, fig, date) or oil (oUve). However, fruit 
trees do not grow in all arid regions. In the coldest of (hem. as in the 
driest, the tree cannot survive. Hence, shrub cultivation has 
spread especially in countriw with a temperate climate, which, on 
account of the mildness of their winters and of a less severe dry 
season, affords a fairly long vegetative period; for example, the 
Mediterranean bnds or the parts of South Africa, California, and 
southern Australia that are like them in climate. This type of 
cultivation, which is now fairly widespread in dry lands, took its rise 
is the Mediterranean region ofEuropeand is there deeply enirenehedi 
with the vine, olive, and fig as its mam trees. In some regions 
arboriculture is the sole basis of production; for example, in the 
islands of the itgean, where cereals are relegated to second place by 
the olive tree, vine, and fig tree and by a whole set of fruit trees and 
shrubs like those in which Chios and Mitylene arc clad. 

IRRIGATION TECHNIQUES 

Man’s control of nature in dry bnds is not achieved until he is 
able to make suie of a supply of water and use it for irrigation. In 
temperate lands agriculture has reached this advanced stage, but yet 
it often depends on the vicissitudes of the rainfall. Rain indeed 
sometimes does as much damage as good, and man cannot regulate 
it. On the other hand, in dry lands when there is a perennbl supply 
of water man can direct and distribute it as he likes. The result is a 
perfect type of agriculture which has been carried on in western and 
central Asia since ancient times. 

Water is had from the rock underground or from streams. Great 
eflbrts are expended in catching, dhrertuig, and storing it. Consider- 
able differences may arise in the means and sources according to the 
amount to be used, the season when the supply is available, and the 
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relief of the places where the water « used. In dry lands differences 
in the possible effectiveness of irrigation determine as many shades 
of fertility as do pedologtcal diflereuces in temperate lands. Hence, 
the centres of cultivation are far more localised, far smaller, far 
poorer when only ground water is available from springs, ordinary 
wells, and artesian wells; but they are richer and better supplied by 
runmng water and reach their greatest vigour when the running 
water comes from big riwrs that arc fed from outside the dry region. 

Springs nearly alwai's rise along valleys, for the more or less deep 
bottoms of these features are close to the water table. Most of the 
oases in the Sahara are to be found in the beds of wadis; but valleys 
seldom form continuous oases, for these are spaced out along the 
thalwegt as in Wadi Dra (Tinsit), Wadi Jedi (Laghwat), and Wadi 
Dermal (Bou Saida), in which the poor supply of water allows 
irrigation to lake place only every twelve days. When the land to be 
irrigated is far from the source of supply, the wafer must be sheltered 
from evaporation during the whole of its run m. Hence, the under- 
ground aqueducts, or /oggara, which are found under various names 
around Marrakesh in Morocco, in Conca d'Oro in Sicily, and in 
Persia, Afghanistan, and Turkistao. 

When water does not gush up naturally from the rock, il must be 
drawn up at a cost of hard work. In some places there is little 
digging to be done, but in others the boring of a well and bringing 
water to the surface demand great effort. In Mzab water is reached 
through limestone at a depth of 180 feet; at jerba between 33 and 
66 feet; and at Ferran and Khangeh at about the same depth. Water 
held in deep rock strata may be made to gush up to the surface and 
as if by magic transform the conditions of life. Thus, artesian wells 
have been bored in the western United Slates and in South Africa; 
in the Sahara the French have increased the number of bores 
especially in Hodna and Wadi Rir; and in Australia systematic 
boring has been carried out in the Great Basin in northern New 
South Wales and southern Queensland. In spite of the wonderful 
success achieved by some of artesian wells, ground ivater is not an 
inexhaustible source of supply. An increase in the number of wells 
tends louse up the waierin the upper strata where the renewal of the 
supply takes plaee. It has been established nearly everywhere that 
as the number of bores and gushers increases, the output of the wells 
previously in use falls off apprcdably, then dwindles disquietingly, 
foreboding hnal drying up. 

These limitations explain why grmind wafer has scarcely ever 
dewlopcd strong, vigorous, and wealthy agricultural communities. 
Taking the Sahara as an example of countries with a mean and 
peddling water supply for irrigation, we see a type of organisation 
that with difficulty keeps alive small, scattered oases which os a rule 
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cannot support the younger generation. Thus, Mzab, like Suf, is a 
district from which people move away to seek a better living by trade. 
Most of the oases arc inhabited by communities that are weak, 
unable to defend themselves, and fallen-under the protection or 
political dependence of nomads. Running water naturally ensures 
the greatest quantity for irrigation. It is not controlled by man and 
may be of two kinds; streams that rise right inside the arid region 
and feel the effect of the dry climate, and those that rise out of the 
dry region and escape that effect in their headwaters. The former 
display all the degrees of poverty and plenty, from the wadis of the 
Sahara with their occasional Qow on the one band to large rivers like 
the Tigris-Euphrates which have Ihcir sources in mountains. The 
latter draw their water from distant sources and bring to dry regions 
the plentiful water of the tropics, in the case of the Nile, or else of 
glaciers in lofty mountains, as in the Oxus. 

Travelling through dry countries.onccncounters a whole hierarchy 
of streams, from the tiniest threads of water in the deserts to the 
powerful streams coming down from the mountains. The regime of 
these streams is one of excess, violence, and irregubrity which makes 
the use of their water more or less precarious, and in all cases de* 
tnands great effort to adapt it for use. Hence, there are contrasts 
between various dry regions and between different rivers in the same 
dry region. They result from the vanety of bydrograpbic features 
and the degree of control over nature acquired by the people who 
use the streams. 

In the circumstances of the Old World deserts rivers often bek the 
strength to make their way to the sea and end in inland basins. Not 
one of the oases in the Sahara is watered by wadis from its valley. 
Wadi Dra loses its last drop of water itnmedbtely on issuing from 
the Anti Atbs; and Wadi Ziz is permanent only upstream of Tafilelt, 
and only in spring when the snow melts docs it form a big flood- 
water lake. 

In southern Turkmenistan the Murgab and Tejen flow from less- 
elevated mountains than do those that feed the Oxus. In April and 
May they have plenty of water, but they shrink from the beginning of 
June. Hence the need to build dams upstream so as to check the 
flow of the water. The Kariy Bend dam on the Tejen and the Sultan 
Bend on the Murgab go back to the Middle Ages. They have been 
repaired several tunes, but they are considered inadequate by modern 
settlers owing to the requirements of cotton growing. The idea of 
diverting towards these southern oases a portion of the waters of the 
Oxus has long been considcrcxl, for a quantity could be withdrawn 
without harm to the oases in the lower valley. Dams are used 
throughout Iran (Persia) in order to store up melt-water. The 
countryside round Isfahan, Hamadan, and Shiraz owes its fertility 
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to such constructions. In Iraq the rivers have not been controlled 
to as great a degree. The Tigris and Euphrates flow above the plain 
between levies and have a network of lateral arms, raort lakes, and 
marshes which make it necessary to buUd dykes along the banks, 
and these are great obstacles to future irrigation. Only in April and 
May is there plenty of water following the melting of the snow in 
Armenia. Unfortunately, from the very beginning of the burning 
summer in the desert at the \ery moment when water is precious, 
the rivers are in their period of low water. Only a host of weirs 
placed at intervals along the whole length of the upper valley could 
prolong the period of high water, and iheir construction would 
present difficulties. Compared with the Nile, whose regime has 
adapted itself to the needs of agriculture m its valley, the rivers of 
Iraq have never been sources of fertility for their plain. 


ACRICUtTURE AND IRRIGATION 

The Mediterranean Lands of the Old World. — Around the Mediter* 
ranean irrigation is not as necessary as it is m the desert, for the rain* 
fall enables an extensive system of agnculture to be carried on over 
large areas. When water is available for irription, an intensive 
system based on the cultivation of crops of high market value is 
superimposed on or substituted for the extensive system. For this 
reason the development of imption depends very largely on the 
degree of progress in apicultural communities. 

In North Africa the natives have long been impting the high 
plains that lie among the mountains, including Tlemccn, Bel Abbfe, 
and Mascara in western Algeria, the valleys of Wadi Sahel and Bu 
Merzug upstream from Constantine. Similarly, some streams in 
Tunisia, like Wadi Zerud and Wadi Sbiba have been dammed. But 
the natives had omitted to build vvhere streams flow from the 
mountain passes — just where the water ts difficult to control — into 
the plains of Mitija, Hebra, and B6nc. These torrential and spas- 
modic streams, whose water is not available in summer, have never- 
theless been controlled by the skill of European settlers. Expensive 
dams involve great inconvenience, however, the wont feature being 
the process of silting up. The dam on the Sig and the weir on the 
Shelif arc the only constructions that have proved profitable. 
Furthermore, none of the constructions have inspired North Africa 
with an agricultural tradilion comparable with that in Spin. 

Indeed, besides great expanses of terrenos de seecano. Spin 
contains irripted land in the regas of Valencia. Murcia, Almeria, 
and Mibp. which arc all fertile regions siiuatcd on the periphery 
of the Mescia. They are watered by streams from the mountains 
through canyons that lend thcmselvres to damming. Aprt from the 
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coastal lowland, there is irrtsation only here and there in the plains 
inland. On the tableland of Old Castile and in the province of 
21amora irrigation is scarcely to be found anywhere, and old distri- 
butory ditches have even bMn abandoned. In the upper valley of 
the Tagus lateral ditches along the Jaroma, Henares, and Tajuna 
change the valley bottoms into oases, but the parks at Aranjuez and 
the gardens irrigated from the Sierra de Altamira are surroundrf 
only by dry fields of cereals, vines, and olive trees. Even the plain 
of Andalucfa contains more fallow and waterless land than irrigated 
soil, and most of the waters of the Guadalquivir run off unproduc- 
tively to the sea. Only around the towns is there irrigation, by means 
of simple, horse-worked norias which have been set up on pris'^e 
land. The very dry Ebro valley is more fortunate in basing at its 
disposal the considerable volume of streams from the Pyrenees. Its 
valley has two irrigated districts: first, one between Logrono and 
Saragossa in which water is distributed both by norias and by two 
distributory canals that leave the Ebro at Tudela; secondly, the 
Tortosa district beyond the gorges of the Ebro, w here distribution is 
difficult owing to the shallow canyons in which the streams flow. 

Some of the high inland plains are better endowed, for they get 
water from winter rains and from melt-water, especially in the Sierra 
Nevada (1 1,500 ft). The most famous is that of Granada, which is 
watered by the Genii, Darro, Monachil, and Dilar and has an area 
of 41,000 acres. The distnbution of Ae water is carried out by 
extremely complex and archaic rules whose aim is as much to 
establish the ownership of the water as the right to a supply. 
this peculiarity results from the abundance of water. Durmg most 
of the year everyone takes what he needs, and it is only in August 
and September that it is felt necessary to take turns at getting water 
as laid down by the ancient compilation of customs made in 1571 
by Loaysa. The plain of Granada, which is known as La Ve^ or 
the valley, comprises three parts. In the comen zone, consisting of 
small-holdbgs around the town, only luxury fruit is grown; in the 
vega zone vines and olive trees arc grown, or the land is given up to 
rotations of wheat-hemp-wheat or wheat-fiax-wheat; lastly, the 
huerla zone has water enough for two crops a year and grows sugar- 
b«t, maize, broadbeans, and wheat, lettuce, haricot beans, and 
pimento, with hemp. Wheat Is irrigated tivo or three times and so 
are the vnses. Throughout the Vega ofGraoada the sod never rests. 

The Mediterranean lowlands from the Pyrenees to the Straits of 
Gibraltar form one of the finest irrigated areas in the Old World. 
Between the Pyrenees and CapcNao the many streams have plenty of 
water. Large stone or brick constructions are of no use, and mere 
weirs and canals supply a series of oases at the point where the 
streams reach the lowland. In Roussillon there is a contrast be- 
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tween the aspres, which are barren hills that cannot be irrigated, and 
the regatiu, which is fretted with canals that date from the ninth 
century. They were increased m number in the thirteenth and 
fifteenth centuries during the penod of Aragonese domination and 
now they form three groups at Vallespir. around the Tech, at 
Conhent, around the Tet, and at Salanque. The lowlands are given 
up to vegetables and early produce, and this has been especially so 
since the development of the railways which opened the way for the 
local products to markets in Paris and England, and since the growth 
at Perpignan of a large centre for exporting vegetables and fruit. 

In Spam Ampurdan, which is watered by the Ter, has also been 
irrigate for a long time. Cereals are watered from 1 May to 
31 October, and the meadows from 1 November to 30 April. With- 
out fast transport and distribution Ampurdan has stuck to its tradi- 
tional crops and has now developed into a source of early vegetables. 
Durmg the last fifty years or so, however, a desire for modernisation 
has been shown by the introduction of rice cultivation into the 
irrigated area. 

Farther south, Catalufia has at its disposal a fairly good supply of 
water, which is drawn from underground sources or from streams. 
This has required only very simple arrangements. The Uobregat 
Canal, twenty-two miles long, waten the crops around Manresa, 
and (he Moncada Canal, which issues from the River Besos, irrigates 
vineyards and plantations of olive trees as well as crops of wheat, 
maize, hemp, and vegetables. In the huerta near Tarragona the 
water of the Francal and Gaya is led from the lulls on to terraces to 
make a fertile oasis with vanous crops. The hueria at Sagunto, 
which is irrigated from the Canales, and the hueria at Castell6n. 
irrigated with water from the Mgares. produce the same mixture of 
fruit, cereals, and vegetables. 

Besides these, there is the unrivalled huerta at Valencia. The big 
coastal plain has been formed of alluvium from the Turia, Palancia, 
and Jucar and covers 690.000 acres. As soon as the streams reach 
the lowland, they are robbed of somcof their water. The Turia has 
a remarkably regular volume, even in summer. Eight ordinary 
ditches feed four canals on either bank. The constructions date from 
the Moorish period, but their use was not regulated till the eighteenth 
century. Ea^ of the canals branches out into a host of little gutters 
which distribute water over an area of more than 260,000 acres 
around Valencia. Apart from ordiards that were planted at a fairly 
recent date, the irrigated land is used for a traditional two-jear crop 
rotation of hemp, maize, wheat, and beans. 

Water from the Jucar is distributed twenty miles farther south and 
relaj’s supplies from the Turia. A dam and a canal ensure a large 
quantity of water to 30,000 acres. The construction of dam and 
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canal dates from the reign of don Jaime of Aragon, but the area 
covered was extended in the eighteenth century. Today rice is pro- 
duced on two-thirds of the towbnd. and on the rest arc distributed 
the various crops of hueria polyculture. Since the end of the last 
century the irrigation system has been improved by drawing on 
underground water which has to be raised by mechanical pumps 
some two hundred feet to the surface. These expensive appliances 
could not have been had without the cash obtain^ from the export 
of oranges grown locally. 

South of Cape Nao the irrigated areas are smaller and more 
scattered. The dry climate causes enormous differences in the 
volumes of the streams, and it has been necessary to build big dams 
to hold water for the plains around Alicante, Murcia. Elche, Lorca, 
Nijar, Almeria, Motril, and M&Iaga. They arc colossal works m 
masonry, and their construction goes back to the days of material 
prosperity, especially the end of the sixteenth century. Most of 
them weredue to private associations, but in some cases the work was 
financed by the State. The Segura, which waters Murcia, was the 
only stream that did not have a reservoir. Two were built twenty- 
five years ago on the Mundo and the Quipar, which are feeders of the 
Segura. 

In Murcia 27.000 acres are irrigated. Two big outlet canals w etk 
three norlas to irrigate the higher grouod. In this way the water of 
the Segura is entirely used up to Murcia during the summer, but the 
return to the surface of water which had sunk into the ground, to- 
gether with supplies from wells and cisterns, irrigate the soil to 
Onhuela, which is at a lower level. Cultivation aims at producing 
vegetables and fruit, and this has now given rise to a large canning 
industry for the export market. 

The Tibi reservoir at Alicante, which was built on the Monegre, 
dates from Philip 11. who had previously greatly improved the 
supply of water from a very old system, which drew its water from the 
Muchamiel. But today the Sodedad de los riegos de Levante has 
equipped pumping stations to raise water from the Segura and run 
it on to Alicante and Elche. In this way 520 million cubic yards of 
additional supplies have been given to cultivators in Alicante. The 
cost IS unfortunately very high, and this makes the farmers in Alicante 
and Elche tend to produce fruit. At one time the vine was the chief 
crop in Alicante, whilst in Elche there was a peculiar landscape doe 
to plantations of date palms. Raisins and dates, wluch find strong 
compeulion in foreign markets, are giving way now to other fruit 
crops, especially almonds, and these are ousting the old crops more 
and more. 

Farther south the abundance of water from the snow-clad moun- 
tain range leads to a strange mutnre of temperate and tropical crops 
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in the little lowland areas around Almeria, Motril, and Malaga. 
Several of these lowlands remind one of Africa or the West Indies 
with their fields of cotton or sugarcanes, their banana trees, and bam* 
boos. Almeria produces cereals and fruit, especially fresh grapes. 
Motnl and Milaga have sugarcane fields with large refineries 
attached. 

The Western Parts of the Americas, — ^The dry regions of the Neiv 
World have benefited by similar treatment and have sufiered from 
the same difficulties in very different economic circumstances. 
Irrigated areas are relatively few in South America. In Chile some 
have been constructed in the Great Valley and the secondary valleys 
that run into it, such as that of the River Petorca to the north of 
Santiago. The whole valley bottom is a ribbon of green enclosed by 
bare mountains, and wheat, lucerne, and early vegetables are grown 
side by side. The capital cost captains why only large enterprises 
have been able to take advantage of an area that is still sparsely 
peopled. The irrigated areas belong to big haciendas of 500 acres 
in which only a small portion is artificially watered. 

In northwestern Argentina irrigation is practised on the few eases 
centring round Jujuy, Salta. Tucum^n, Santiago del Estero. Cdrdoba, 
and Mendon. As they issue from the mountains perennial streams 
whose water can be dammed without great construction works are 
made use of by all these centres, la Jujuy and Tucumin they are 
used to irrigate fields of sugarcane, but Sambgo and Cdrdoba have 
muted crops, including tobacco, vines, and lucerne growing side by 
side, whilst orchards of apricots, peaches, and plums spread into the 
distance. Mendoza and the oases around it specialise in viticulture 
and wine production. The crops, whether sugarcane, fruit, or grapes, 
all belong to large estates on which a large capital ouiby has been 
made, the prototypes of which are found in the western United 
States. 

On the banks of the Rio Grande del Norte and its feeders irriga- 
tion had once been practised by the Pueblo Indians, but even before 
the arrival of the Spaniards the upkeep of the canals had been given 
up, and the whole irrigation system had gone to ruin. In any case 
the natural conditions were unfas-ouraWc, since the lofty mountains 
to the south have no glaciers, and in summer the streams decrease 
greatly in volume. To start sviih it w^s only possible for the Euro- 
pean settlers to divert water from the streams, as there were no 
adequate technical means of dam construction. The first step was 
taken by the Mormons of Utah, who merely drew water from the 
streams as they issued from the mountains on to their alluvial fans. 
Thus, the distribution of water by gravity on to the low er pans of 
the fans was very easy. Soon this system plainly became inadequate. 
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and the Mormoni sought water up in the mountains at the sources 
and sometimes even over the waterpafting. as they did when they 
dammed the Bear Riser. They e\en set up ror/ar and. later, mechani- 
cal pumps to drawtreshwater from Lake Utah. Finally, in 1913 anew 
feeder canal was made to bring water from the heart of the Wasatch 
Mountains, a distance of thirty-seven mites. The Salt Lake oasis is 
now a district of big orchards of apricots and peaches as well as of 
large market gardens which supply ordinary vegetables like cabbages 
and celery, and also tomatoes, not to mention melons intended for 
despatch to the New York market. At Ogden and Logan inigalion 
has for the past twenty years enabled sugarbeet to be profitably 
cultivated. 

The initiative of individuals or of little groups of settlers was no 
longer enough to control large streams. Help was sought either 
from bodies with large capital or from Federal organisations like 
the Reclamation Service. The first dam on the Colorado was built 
at Fort Yuma. Then one after another the feeders of the Colorado 
and Rio Grande were dammed. The Roosevelt Dam on the Salt 
River was for long one of the biggest in the world. After lhi»- 
consiruction was usually extended to combine the formation of 
reserves of water for irrigation with supplies for working hydro- 
electric plants. On the Rio Cnnde and the Pecos a series of dams 
send water to the lowlands in western Texas. Upstream from El 
Paso Elephant Butte Dam enables the whole valley of the Rio 
Grande below to be irrigated. On the Missouri in eastern Montana 
a dam was fint built at Fort Peck; then a scries of dams on the 
Grand River in South Dakota as far as the conRuence with the 
Missouri irrigate land on much of which sugarbeet is cultivated. 
In Idaho the most important dams are on the Snake River and arc 
used to supply water for irrigating fields of lucerne, the fodder from 
which is sent to the dairy fanns on the Great Plains. The Grand 
Coulee Dam on the Colorado irrigates nearly a million and a quarter 
acres. The Roosevelt Dam on the Salt River has transformed the 
valley of that river and the Gila into a long fertile strip centring on 
PhocDLc. Hoover Dam controls the flow of the lower Colorado 
and so enables water to be diverted to irrigate Imperial Valley, 
290 miles away, and the barren depmsion of Lake Salton, which is 
1 12 feet below sea level. The Missouri Valley Authority is now still 
carrying out the construction of eighty dams on the Missouri and its 
tnbutanes. 

In producing crops by irrigation all systems work in the same way. 
The irrigated land around Phoenix may ^ taken as an example. R 
is watered by a canal 117 miles long, which brings water from 
Roosevelt Dam, an immense reservoir with a surface area of more 
than 15,000 acres. The land irrigated spreads over 19,000 acres. 
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On it grow poplars and date palms, fields of lucerne and orchards 
containing an unusual mixture of fruit trees. Phoenu produces large 
olives with better looks than taste, oranges, dates, and various kinds 
of grapes. Long-stapled cotton is grown, and fields of lucerne en- 
able a big herd of dairy cows to be kept- Imperial Valley displays 
the same mixture of early vegetables, fruit, and vines producing 
dessert grapes. 

In all the ‘oases’ in the West fruit forms the chief crop, and it has 
been the chief reason for the establishment of lasting and prosperous 
'islands' of settlers. The discovery of a good system of cultivation 
was a difficult matter Experience showed that, if water was allowed 
to evaporate on the surface of the ground, crusts of salt tended to 
form, and the lower layers became decomposed into an infertile 
brown clay. Such changes in the sod doe to excessive watering are a 
constant and dangerous threat. As this took time to discover, there 
were serious mistakes and irreparable losses at the beginning. 
Stagnant water is ofien due to the relief of the land. Basin'shap^ 
areas are apt to be gradually impregnated by seepage which insi* 
diously chokes the soil with salt. Hence, the ground should be 
perfectly level, and the water should flow to the foot of each tree in a 
concrete gutter so as to avoid both useless percolation and excessive 
watering. 

Other precautions are also needed, for in these dry climates the 
sky is never overcast, and radiation at night lowers the temperature 
almost to freezing point. Between the trees rows of braziers are 
placed, and it is the duly of observatories to announce m advance 
night temperatures that require special precautions. 

A crop needing such detailed attention cannot be grown on large 
plantations. In Arizona the bolding of a settler averages ten acres. 
The largest farms do not exceed 100 acres, and then only one-thirf 
will be irrigated. In California, however, irrigation has given rise 
to completely different socbl surroundings. Between 1872, when 
the first attempts at irrigation were made in the State, and 18SS, 
when the number of important irrigation works greatly increased, 
there were several attempts to male use of water for raising crops. 
One of the most important came with the introduction of sugarbMt, 
but this had the drawback of needing a great deal of bbour at a time 
when the country was still sparsely popubted. The result was that 
the cultivation of fruit and vegetables was taken up instead. About 
1 880 these crops still represented only 4 per cent of the return from 
agriculture in California, whilst today they represent 80 per cent. 
The most important irrigated district ts the double valley of the San 
Joaquin and Sacramento, which contains iwo-thirds of California’s 
Ksigated land, perhaps 2S swsUvon wsses. The most gsawdiost con- 
structions ore those in (he San Joaquin valley, where wafer from the 
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lower Sacramento is pumped up at the downstream end of the river 
over the terraces on the left bank and led upstream by a lateral canal 
(the Delta*Mendola canal). 

Grapes (for making fruit-juice, wine and raisins), oranges, peaches, 
hops, and asparagus are the main products, but lucerne and long- 
stapled cotton also hold an important place, especially in the 
southern or Bakersheld section of the Great Valley. Orchards are 
scattered and very sp>eciaUsed. Fruit is the most important crop in 
the south and centre and every year forms two-fifihs of w'orld pro- 
duction. Plum trees predominate around San Francisco and San 
JosI, apples around Stockton and Oakland, peaches between Sacra- 
mento and MaryviUe, figs around Kadota, and raisin-grapes around 
Fresno. The coastal valleys are just as specialised, Salinas, south 
of San Jose, produces lettuces, the hillsides at Napa and Sonoma are 
covered with vinej-ards that are cultivated by Italian settlers, the 
slopes of the Tehachapi Mountains carry vines, lemon trees, and 
cotton fields, and, lastly, g reen vegetables, small fruit, shrubs, and 
long-stapled cotton are grown in Imperial Valley. 

Large mechanised industrial concerns predominate nearly every- 
where. Machines are used not only in the preparation of produce 
for the market, but also in cultivation. Thus, to pick hCFps there are 
mechanical picken needing only one lender, whereas formerly four 
hands were necessary. Similarly, cotton is picked by machines after 
it has been spraj ed with c>anamide. There is noihtog, down to the 
gathering of lettuces, (hat is not done today by ingenious machinery 
Nevertheless, out of all the States of the U.S.A. it is California that 
attracts the greatest amount of seasonal labour on the farms. At 
harvest time more than 200,000 are employed on fruit farms and 
market gardens. The labour is cosmopolitan and consists of 
Chinese and Japanese, Indians and Filipinos, Meiucans and un- 
employed persons from other States as far away as Oklahoma, Texas, 
and Arkansas. One of the concerns in the San Joaquin valley- 
which culuvates more than 7,000 acres, employs 2,500 hands at busy 
times, but in the slack season it keeps only 600 permanent work^- 
Dunng the harvest 450 hands are employed in handling and packing 
plums. 300 in preparing grapes for the market. The concern owns 
a score of large irrigating pumps, about fifteen tractors, some ^ 
lorries; and for packing fruit its carpentera’ shop makes 300,000 
crates m a season. 

At busy times the fanners are unaUe to house the seasonal labour, 
which IS lodged m temporary camps, where the workers’ families 
live in tents or shacks. Some of the camps hold thousands of peopl*- 
men, women, and children, and remind one of encampments^ ol 
nomadic tribes in the Old W«1<L Indeed, the seasonal worker is o 
nomad, for he b always on the move, always in search of work. 
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Some groups of workers travel more than 10,000 miles a year. 
Their migration is on the whole from south to north, with a return 
south by a different route. Beginning in southern California in the 
region of Imperial Valley and Los Angeles it moves north as far as 
beyond Marysville and retunts southwards in stages. In both 
directions the stages are settled by opportunities for uork at con* 
struction or in harvesting, the latter spreading o«r several months 
owing to the variety of trees and vegetables cultivated. 

This system of life based on cultivation ofirrigated soil is therefore 
very different from what we have seen in other dry lands. Large 
farms are needed for this type of mechanical cultivation, which in 
spile of everything needs a great deal of labour to be profitable. 
The industrial organisation necessary for the sale and despatch of 
the fruit, together with the high price of land and the expense of 
irrigation, has precluded little men from the ownership of (he soil 
and placed it in the hands of powerful capitalist Urms, pnvate per- 
sons, banks, or cooperative societies, which are alone capable of 
making available the technical means of developing such dry country 
in the absence of sufficiently large settled populations. 

The Taming of Dig tUrers. — Rivers that escape (he effects of drought 
m their headwaters and can take enormous quantities of water right 
along their courses, have faced man with other problems. The most 
typical of those fed by gtaaers in lolty mountains are the Indus, 
Otus. and Syr Darya. The melt-water from snow and gbeiers 
reaches the lower valley right in the middle of the warm season just 
when water is particularly precious. The Ovus, which has a rate of 
ilow of 1,131 cubic yards per second in February, sees its rale rim to 
6,200 cubic yards in July, 4,081 in August, and keeps it above 1,700 
cubic yards until October. The regime of the Syr Darya and 
Zeravshan is simibr. The water contains a high proportion of 
matter held in suspension consisting of elements that naturally 
fertilise and restore the soil. The Osus contains about a ton and a 
third of such matter in every 1.300 cubic j’ards, or three tunes as 
much as the Mississippi. 

This abundance of water in midsummer has made large dams un- 
necessar)’. From early times water has been used by being led from 
the rivers in ditches, and this is done so enthusiastically that the 
Zeravshan is emptied by the time it reaches Bukhara. The flatness 
of the country lends itself to digging these ditches, and the operation 
together with the maintanance of the ditches is easy in soil that con- 
sists of alluvium and loess. In consequence, distributory ditches 
in Kirghizstan. Tadzhikistan, ani Usbekistan arc veritable rivers 
scores of miles long and more than forty yards wide. Dating as a 
rule from the earliest times, they use up the water of the Zeravshan, 
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Kara I>af)a. anJ Chiifchik. Alto^nhcr ihcy fi>rm a rrrrutVaWe 
Bchimnicm for Jhf timt i^hcn Ikcy »tfc iSuf. llicy »frc r.a>iJ 
cniifcljr by the nati>c people. Ibooph irfxJem icvhniijuc hai asWeJ 
apprcaabls improN-emcnti. The pritnitnT «rir» made of beam*, 
planli, and branchn. wme of «hKh ate wy !ile the AofOwSjj of 
touthem livlia, ba>c been crptaevd by kdtd djLrt. 

The '►atee ftotn the diuKet i\ ftven to the wil either by foodiff. 
at It done in the fiee f»eU\ at Rukhara. or by meant of jutten. at in 
the wtlon field* in I'ctpana. Siwnetijnet. at at Khi«. the water in 
the ranalt it belcr* the ietti of the bnj to be irripatcd and nu»t be 
raived by ru'rtai wotked by camel*. Tliit tinple method of irrifalion. 
which enioret plenty of w-aur at little cent, hat tufTicnl for ccniurtet 
to make the oatet in Turkittanihefineti anil mo*t fertile in the wwU. 
Rut tnodem orpanivillon and in ptftKuktr the aim of the Rottiant 
to enUrpe the irripatetl coiton-ptowinp area have inerrated the 
efliciency of the old lechnK]uet by meant of bip enjineerinp cot* 
ttructiont. The tcamty of water in ipnnp and after the bcpinninp 
of September proted lianperout to the cotton and tuceme crop*, 
and eontequenily. fcoourte wat had to buildinp damt in the moun- 
Uint otTt on the Urjxtt tueamt. The firtl to be built trenr on the 
7.mvthan and on the Kara Dao'* *t Kampyr Ra«t In Terpens 
Other conttfuctinnt have more prandiote aimt than the old native 
civihtationt could hate thought of. TTie Ruttiant hate beptin 
contiruction on the Riter Chu in order to inerraw imption m 
Drhety Su and in the touth of the Retpak DaU; and they hate turted 
to ditert the fast-flowing Naryn to at to dittnbute {» water on the 
left hank of the Syr Darya by meant of huge pipelinet acrott the 
valley of the Kara Darya. Thit will tupply water to 61Jt.CC0 acrct 
which arc tlill barren or inadcuualely watered. Another plan aim* 
at diterttng the Otui from the head of itt delta lotmrdi the Caspian 
Sea in luch a way at to irciptc the north Kara Kum and the bad- 
land of Knsnotodtk o'cr the whole length of the pntjected Turk- 
men carul. Motegrandifltctlill w-at the Davydov plan which aimed 
at diternng the Ob and Vmitcy from lotinj ihemtelvet uteleitly 
the Arctic Sea and at making them fertilne the barren ileppes in 
Karakttan and UsbekitUn. Two great damt, one at the confluence 
of the Ob and Irtyih and the other at the confluence of the Yenitey 
and Podkamettaya Tungutka, were to raise the water loel 200 or 
250 feet to form a reservoir 96 square milct in area, from which water 
would flow over the Tungay ridge to the Aral Sea at a rate of more 
than 520 cubic yard* per second. In thit way 60 million acret of 
arable and 73 million acre* of patturcland w ouU he irripted. Rat 
It would seem that such gipntie undertaking*, which completely 
upset vast regions of the earth, are not yet within the capacity of 
human engineering, even in a great industrial power. In fact. 



HUMAN UFE IN DRV REGIONS 1 75 

Davydov’s plan and the construction of the Turkmen canal have 
both been given up. at least for the time being. The retention of 
water in mountain valleys near the sources of streams so as to divert 
it from its natural course and making it cross ridges by means of 
canals or conduits has been achieved only locally in Brazil, Chile, 
and southern India. In the Travancore mountains there is a dam 
which at an altitude of 3,300 feet holds up the waters of the Perij’ar, 
which instead of ilowing down towards the Gulf of Oman, is diverted 
into the upper valley of the Vaigai through a tunnel a mile and a 
quarter long. 

The Nile is an instance of another type of food-giving river in a 
desert region. The valley, wtuch from Aswan downstream has a 
broad and almost horizontal bottom, makes the manipubtion of 
water an easy matter. Furthermore, the Nile is regularly flooded 
year by year. At the end of June the flood-waicr, which has a 
greenish tinge, reaches Cairo and takes twenty days to run past. In 
July comes red and yellow silt-bden water, and the flood increases 
till September, subsidence not beginning till mid-October. This 
regular gift of water and fertilising silt has enabled skilful agriculture 
to make clever use of the Nile. Yet the floods are net perfectly 
regular, but vary in duration and intensity from >e3r to In fact, 

In the three flood months the volume may be twice as great in one 
year as in another. From very early times two methods have been 
used to take advanuge of the water, viz. flooding the fields directly, 
and watering with w-atcr drawn from irrigation ditches. 

In the first case the soil gets no water except during the flood, and 
cultivation is the sbve of the river. As the waters cover the ground 
from August to October, only winter crops can be grown, and seed 
is sown as soon as the wntcr subsides. The crops axe suited to the 
prevailing temperature in autumn and winter and are restricted to 
cereals, beans, lentils, and fodder like btrsim, or Alexandrian clover. 
Hence, the Nile water very early began to be used in summer and was 
not allowed to run off uselessly during the times when the volume 
was small. After that it was possible to cultivate crops needing the 
heat of summer to ripen, like cotton, rice, and sugarcane. Out of 
tlus came a whole system of irri^tion which made cultivation in- 
dependent of the state of the river, but required big constructions 
either to bring water from upstream to the land farther down or else 
to raise water directly from the river on to the banks. Although the 
two systems of irrigation, by flooding and divenion. have always 
been in use in Egypt, hyxiraulic construction has been able to develop 
considerably, especially since engineering skill has made such great 
advance. 

Flooding of fields from the river ii achieved by making hollow-s 
enclosed by a double system of dykes, some parallel, othen 
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perpendicular to the count of the riwr, and meant to hold the silt- 
laden water long enough on the spot. Dsch hollow has an inflow 
and outflow ditch whose size is orefully regulated, since e«ry 
hollow depends on its neighbour for good water drculation, The 
ditches remain open from mid-August till the end of October, draw- 
ing for the good of the soil eight or nine per cent of the total solume 
of the river. One and a half million acres arc irrigated in this way- 
The method calls for a minimum of work from the fcllahin. and 
allow s only one cjele of cultivation. 

The irrigation works that hast ensured the use of water for crops 
in summer consist ofa scries of dams, canals, and pumps. The ages 
have bequeathed a whole set of pumping devices that arc still used 
by the/W/aA. The storage of water was even achieved in the Fayum 
(Lake MoCTis) for use in irrigating the delta, but big dams and their 
distributory canals are of recent date. In Middle Eg>pt the distri- 
bution of water is regulated by dams at Asjut, Aswan, and Gebel 
Aulia. The dam at Asyvt. 2,725 feet long, was built between 1898 
and 1902. The water, which is carried 187 miles through tbs 
Ibrabimieh Canal, irriptes 250.000 awes. The Aswan Dam. built 
in 1903 and twice since made higher, had its water storage improved 
by the additions in 1934. lu dam wall, 2,150 yards long, raises the 
water surface more than 65 feel. Since 1964, a second dam, built 
with financial help from the U.S.S.R., has raised the water level stfll 
further, completely drowning the island of Philae and its famous 
tuples as well as other ancient monuments along the ri«r banks. 
At the co« of this loss, some three million acres of irripble land 
Will have been pined, thus raising the total Egjptbn irripted area 
to nearly ten million acres. In the Fajum the Bahr Yussef waters 
more than 320,000 acres, most of which are more than 140 feet 
below sea level 

Since the beginning of the nineteenth century the delta has Iwen 
planned wholly with a view to artificial irription. Construction 
began in 1825, but the main work — the Delta Dam above Cairo — 
was surted in 1843 and was not completed until 1900. Today the 
chMnels leading water from the river above the dam radiate wet- 
wanb, eastwards, and towards the middle of the delta to water 
nearly 3,700,000 acres with a length of more than 6,200 miles. Along 
the whole length of this network of channels which have made 
flooding in hollows unnecessary, are a host of pumping devices, 
*0*“ fP™l«ve like the ruztaleh or the shaduf, others more compli- 
rated like the sakijdi. an overshot wheel worked by a yoke of buffa- 
loes or camels, not to mention llm more up-to-date apparatus such 
as stram, motor, diesel, or electric pumps. Now dam building has 
spread to the Sudan, w here the work will enable the barren soil to be 
cultivated and to give a steady flow to the dams lower down in Egjpt- 
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The building of large reservoirs to ensure a perennial supply of 
water seems, however, to conflict with nature’s restrictions. First, 
by preventing natural flooding dams retain behind their svalls silt 
that would restore the fertility of the soil year by year. Even with 
the help of chemical fertiliser the soil in Egypt, which in ancient 
times remained ever fresh, is rapidly losing its fertility. Further- 
more, the water held up by the dam percolates deep down and 
returns to the surface of the soil downstream carrying a slight 
accumulation of salts that are harmful to plants. This slow poison- 
ing of the soil, which is a danger faced by all intensely irrigated 
districts, calls man’s attention once more to the precarious nature of 
tropical soils and to the limits of the most skilful engineering which 
may be too ambitious in its aim to free itself wholly from Nature’s 
trammels and to make her submit to its machinery. 

Effects on Society. — Agriculture in irrigated districts is distinguished 
from ordinary agriculture both by the variety of its produce, their 
high market value, and the organisation and management of the 
work. A common feature in all irrigation is the independence of 
the crops m respect to rainfall and, consequently, the possibility of 
making up an astonishing association of plants from temperate 
regions, where (hey are grosvn in winter, and tropical plants, which 
flourish in summer. This strange raUlure is found in the lowlands 
of Mediterranean Spain as well as to The$»1yand Macedonia; and 
in the dry parts of Africa as well as in those of Asia. The half- 
natural. half-amncial climate makes a double harvest possible every 
year by accelerating the growth of plants. In Turkistan wheat is 
followed by beans. In some oases in the Sahara four crops of durra 
(inurzuk) are sometimes reaped in a year. But this fecundity is best 
seen in Egypt, where harvesting goes on throughout the year. 

There arc three kinds of crops in Egypt. Winter crops, or shetui, 
comprise cereals (wheal or barley), beans, onions, and fodder 
(bersl/n). They are grown from October to May throughout Egypt. 
Summer crops, or seIJi, consist mainly of rice, sugarcane, and cotton. 
They are grown from April to October and are found mainly in 
Lower and Middle Egypt. Intermediate crops, or nl/i, arc grown 
during the Nile floods on higher ground not reached by the water. 
Nfaize, millet, and sorghum, which all ripen quickly, arc the chief 
crops. To these three types of crops should be added others that can 
be grown by using well water between the months of May and 
August. Thus, much of the soil in Egypt yields two harvests a year. 
On the best soil on the delta ingenious systems of cultivation enable 
at least five harvests to be reaped in thrK years. Such a y ield from 
crops is possible only at the price of hard work. Every region 
depending on irrigation is necessarily a country oT advanced 
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civilisation. It implies the incorporation in the soil of a vast 
sum of toil, often too of lechnkat knowledge, and a developed 
political sense, and these features of high civilisation arc reflected 
in the regulations for the use of water. 

In history, law, and religion the importance assumed in men’s 
minds by water is everywhere seen. In Arabia a historical era dates 
from the bursting of a dam. In Muslim lands the transformation of 
a barren pi«e of land into a productive plantation ensures its un* 
disputed enjoyment by the pioneer and his descendants. Real wealth 
and, indeed, sometimes the very foundation of political power 
depends not on land, but on water. This vital clement of wealth, 
which is difficult to get and to keep, can hardly be left at the free 
disposal of individuals. Its use implies cooperation and under- 
standing. It is an established fact that nearly everywhere there is a 
tendency to the collectivisation of water owing to its connexion with 
the soil. This is true, for instance, of some parts of Spain. In 
Valencia no one can sell land mthout at the same time sellmg his 
rights to water in it. ^e prohibition applies even to the gift or 
exc^nge of a position in the irrlgatiou rota. When one does not use 
one's wter, the right to it passes to the community. At times of 
drought the authorities have discretionary powers to ration water. 
Nearly identical regulations arc found also in North Africa and Egypt. 
Even in the state of Wyoming water and land cannot be sold separ- 
ately. 

There are, however, cases in which the system is less strict, only 
part of the water belonging to the community. Tlus is the case in 
Mcante, where the water used for irrigation has a twofold origin. 
Old water’, which comes from the natural bed of a stream and has 
^en used for centuries, can be traosfened independently of land. 
On the other hand, ‘new water’, which comes from a reservoir and 
represents half the total amount available, cannot be transferred 
independently of the land wih which it is connected. It may 
Mppen too that the oivnership of water is distinct from that of land. 
Such is the case in several ’oases’ in the United States, and it is also 
the case in the hyenas at Elche and Lorca. Water is bought in such 
rases just as if it were fertiliser. At Elche every morning a Water 
Exchange is held, at which users buy a turn for watering. This 
system, which oHcn creates a water aristocracy as against a lower 
order oflandowners, IS almost always prejudicial to the development 
of agricultural communities, for the sellers of water have no interest 
m mcrcasing the hydraulic constructions, though these are necessary 
for economic progress in agriculture. 

Nowadays, the use of water is no longer left to individual initia- 
tive. A cooperative or official otganisatlon is needed, capable in all 
circumstances of subordinating private interests to the general good. 
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In Spain organisation of this kind goes back to the Moors. The 
adnunistrative bodies of the aeequias are elected by universal 
suffrage, and water tribunals are entrusted with summary jurisdic- 
tion to safeguard the rights of the individual. The tribunal at 
Valencia meets every Thursday at eleven o’clock in front of the 
cathedral, and its decisions are final. In Algeria there is no social 
body strong enough to take in hand the organisation of the irrigation 
system; but in Egypt the ruler has for centuries regulated the distri- 
bution of water, and this ofSctal arrangement was confirmed by the 
institution during the British occupation of an Irrigation Service 
under the Minister of Works (1881-94) to supervise the distribution 
of water and to make decisions in emergency. In the United States 
the Reclamation Service is a simibr central authority symbolical of 
the taking into federal keeping of a resource that is vital to a large 
part of the nation as a whole. 

This surveillance is justified by the precariousness of an economy 
based on irrigated crops, an artificial and insecure situation which 
can only be maintained by a steady, watchful hunun effort. Histori- 
cal maps show that many centres of high civilisation based on 
irrigation have ceased to exist in central Asia. Iran, Iraq as well as 
in North Africa, Arizona, and New Mexico. This failure should not, 
it seems, be imputed to clunaiic cataclysms, but rather to the decay 
of civilisation that had created these 'oases’ and become incapable 
of maintaining either the discipline indispensable to their continu- 
ance or the technique that had made it possible to set up the irriga* 
tion systems. At the present time wherever Europeans have gone, 
they have sought to spread cultivation over dry regions, founding 
their elTorts on the conviction that the deserts did not constitute an 
unsurmountablc obstacle where water could be had. The optimism 
that led to the view that immense regions of the earth could be made 
productive is more restrained today, since cultivation by means of 
irrigation is known to be an Intensive form of agriculture, in which 
an excess of zeal may in a few years ruin the soil it temporarily 
fertilised. 

THE PASTORAL ECONOMY 

In many dry countries the climate does not allow agriculture to 
develop, and no reserve of water can make irrigated oases blossom. 
These regions form extensive areas of grassland on the borders of 
the deserts in the vast expanse of steppe, or on a small scale among 
the scrub and maquls of the Mediterranean. They are natural open 
spaces, treeless, but sheltering herbivorous animals — bison, ante- 
lopes, sheep, and horses — that live in herds and at limes number 
thousands. The herds migrate periodically in search of pasture that 
becomes green again after rain. Immense areas of steppe run 
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through central Asia from Manchuria to the Volga; in Africa they 
occupy the desert borders and the high plateaus that stretch from 
Ethiopia right to the Cape; and they form large expanses in North 
and South America and in Australia. From early times they have 
been centres of modes of life depending on stock>rearing. Yet there 
is a fundamental difference between pasioralism in the Old World 
and the Nmv. In the former pasioralism is of anrient date. It 
developed in the course of many centuries, the first of which were 
before Wstorical times. It was contemporary with the original 
efforts at cultisation and was based on nomadism from its stry 
beginning. In the New World pasioralism is of recent origin. It 
was unkno'A'n before the arrival of the Europeans and was started by 
the settlers, who brought with their domestic animals the customs of 
a sedentary ovilisalion. 

The Pastoral Regions of the Old World. — The pastoral regions of the 
Old World stretch continuously across Asia and Africa. In them 
rears and makes use of animals which he has domesticated, 
viz. the ox, sh^, goat, ass, horse, and camel. Alinost up to the 
present time his whole existence still rested on these animals, which 
gave him not only food and implements, but also the means of trade. 
To feed his animals, which in their wfld state had been migratory, 
he had to seek large areas of grassland within which he arranged the 
movements of his herds according as the pastures became exhausted. 
Furthermore, as the distribution of grassland depends on the season, 
he had to move his animals along periodically, and this involved him 
in the same movement. It was in this very area of grassland that 
iMn found in a wild state the animals which were to become asso- 
ciated with him. These were grass-eaters adapted to travelling and 
accustomed to migration. 

Horned cattle and smaller animals afford man a hrelihood in 
different degrees, for they supply him with food and clothes. The 
sheep belongs to the steppes and avoids cold countries, regions with 
wet summers, and large areas of forest. Its world distribution as 
well as the number of its varieties prove that it was domesticated in 
annent tunes It continues to play an important part in central 
As^ northern China, and Persia, but monsoon lands with their 
high summer rainfall are repellent to it. The use made of it depends 
on its yield of wool, meat, and milk. Wool is an essential substance 
m the life of pastoral peoples, for it is used to make clothes as well 
as the carpets that form the Bomads* chief commodity of trade. 
B«ides meat, sheep supply fat, which is indispensable to pastoralists 
who have neither butter nor oiL Lastly, ewe's milk is the raw 
materia! of various milk products which, when mixed with flour, 
form the nomad's mam diet. 
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The ox is less important to pastoralists in Asia, but on the contrary 
it holds a great place in pastoral life in Africa. The long-homed 
zebu reared there is found from the region of the upper Nile to the 
South African tableland on the one hand and to Senegal on thei 
other. The African tablelands are vast expanses of grassland, on' 
which in the dry season there rise bush fires lit by the pastoral peoples, 
especially in Usambara, Unyamocsi, and Ruanda. The ox is cssen* 
tially the animal of the Hottentots and the negroes in Damaraland 
and Namaqualand. As far as the Salcalave clans in Madagascar, 
southern Africa is mainly peopled by Bantu cattlemen. In western 
Africa, if the ancient rock sculptures of long-homed cattle are to be 
believed, there has been since very early times a belt of pastoral life 
from the upper Nile to Senegambia, with the Fulani cattlemen as the 
most important. 

In the whole of this part of Africa cattle supply both food and 
clothes. Many tribes use the skins to cover their tents and to make 
articles of clothing, so much so that ethnologists have been able to 
distinguish leather Africa, that is. Africa of the pastoralists, from 
vegetable-fibre Africa, that is, AfVica of the sedentary cultivators. 
The iroporunce of cattle in the diet does not depend on the meat that 
they can supply. A head of cattle is indeed loo precious a treasure 
to be lost by being eaten. Only old or injured animals are slaughtered, 
and if food is short, blood is uken from the cattle without their 
being killed. On the other hand, milk is the usual food. Africans 
make very little cheese, and their rancid butter is used mainly as 
ointment or cosmetic and not as food. Thus, milk is the chief 
article of diet among the Hausas and Fubni of West Africa, the 
Gallas and Somalis of East Africa, and the Bcchuanas and Hotten- 
tots of South Africa. Among the B3n>oros of Uganda milk is the 
food of the upper classes, on whom it is incumbent to guard and look 
after the herds. Flour and other vegetable foods remain the lot of 
the servile classes, on whom devolves the tilling of the sod. Among 
the Banyankoles the routine of life conforms with the needs of the 
cattle. The seasonal calendar, like the timetable for the day, is 
divided according to the minor details of the animals* lives, such as 
milking, driving out to pasture, and returning them to the drinking- 
trough. 

In fact, cattle hold a major place in the material life of these 
African herdsmen. They have even greater social importance than 
their economic function would seem to warrant. Throughout the 
region indeed material life rests on the produce of extensive agricul- 
ture, but the primitive methods used do not confer any Listing bene- 
fits on the soil, since the fields are abandoned at the end of a certain 
number of years. Cattle form the true permanent wealth which can 
be increased indefinitely. Among these tribes ambition turns wholly 



1 82 FORMS OF ADAPTATION TO THE ENVIRONMENT 

on the ownership and acquisition of cattle. Cattle are the tangible 
form of wealth. They are cared for lovingly; their owners are 
devotedly attached to them; and everything connected with them is 
noble. Cattle form the yardstick of a man's wealth, and by them 
the power of chiefs is estimated. To get them wars and raids are 
undertaken. With them bride-money is paid, prisoners ransomed, 
and subventions for w ar contributed. In fact, they take the place of 
money. 

To the cattle, which means wealth, is given every honour, every 
consideration. It is noticeable that in these pastoral peoples certain 
classes own the herds and reserve to themselves all the honour and 
profit arising from them. Agriculture marks an inferior status. To 
till the soil is dangerous or unhealthy, wtulst everything connected 
with cattle is beneficent. Often women are not allowed to milk the 
cows: it is enough for them to wash the utensils and chum the butter. 
Among the Zulus all the young men and warriors tend the cattle. 
It IS only later that men cease to look after the cattle and return from 
the warrior class in order to marry and live on their lands. 

Lastly, power go« with cattle, Pastoralism detaches man from 
the ^d, mak« him mobile and strong. Hence, herdsmen arc 
politically dotntnant in pastoral countries and in Africa as a whole. 
Yet as the o\ is less mobile and heavier than the horse, it has not 
been able to give African herdsmen mobility comparable with that 
of the powerful nomadic peoples on the steppes of Asia. 

Whether a pastoral life rests on the rearing of sheep or cattle, it 
requires the help of beasts of bur^ on account of its continual 
movement, and these beasts arc of a different species from the 
animals that provide food. The ox is used as a beast of burden in 
Africa only. It carries loads and is even ridden. Vasco de Gatna 
saw oxen with packs and saddles in South Africa. Today the 
Hottentots still use oxen to carry the tents and utensils of the tribe 
when they move from place to place. In Damaraland the oxen that 
carry loads travel fast and can go for three days without fodder or 
water. During the winter in Senegid, when camels must move 
northwards, oxen arc also used as bwts of burden for the season. 
But the most valuable auxiliaries for the herdsmen are horses and 
camels. 

The horse is essentially the animal of the grass plains in Asia and 
Europe, where huge ranges developed in it qualities that were later 
improved in domestication. Wild horses still existed quite recently 
in central Asia. The animal show's great case of adaptation, and this 
has enabled it to spread over vast regions from Yakutia to tropical 
In Asia it is used as a beast of burden by the Kirghiz and 
also by the Bedawm of Arabia, among whom it spread only in the 
centuries preceding the rise of Islam In Africa it is found in all the 
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grass lands right up to the borders of the tropical forest. Introduced 
by Europeans into the prairies and pampas of America, it became 
one of the instruments of the Spanish conquest and latterly one of 
the best means of extensive rearing of cattle and sheep. 

At the present time it still remains indispensable to the nomadic 
herdsmen in central Asia, who ride from childhood. The horse is 
needed to move round and watch over the herds and flocks and is 
needed too for carrying men and things during migration or trans- 
humance. Not long ago the Kirghiz regarded the horse as a mark 
of wealth. Their animals grazed freely on the steppes. The econo- 
mic importance of the beasts was not limited to serving as saddle 
horses or pack animals, for they also provided meat, and their milk, 
when fermented, made kumiss. Among the Turkmen, Bedawin, and 
the Mongols the horse had the same importance. 

The ass and mule are more suitable than the horse for hotter and 
more barren Lands. The ass is thought to have originated in the 
grasslands between the Sahara and the Sudan. It spread thence 
northwards through the Allas lands and the Nile valley, where it 
seems to have been a domestic animal of the ancient Egyptians. Tlje 
mule, which is a hybrid produced by crossing an ass with a mare, 
was known to the Assyrians of old. Both ass and mule are found 
among ail pastoral peoples. The ass, which can carry loads of 
between 130 and ISO lb, is the commonest beast of burden in dry 
Mediterranean lands, and it is found in every caravan in the Sudan 
and among nearly all the nomadic African tribes. The mule, being 
stronger, carries loads of between 2$0 and 380 Ib, and it can travel 
about 35 miles aday. It is especially useful in mountainous countries 
on account of its surefootedness. 

Nomads and herdsmen in high mountain regions find other local 
means of transport. Thus, in Asia from the Himalayas to the 
Bryansk mountains the yak is the beast of burden of the pastoral 
tribes. This aninul is still near its original wild slate and is stubborn 
and unruly. It needs no attention, lives in the open air without a 
shelter, and is at its best in lofty regions provided that they are not 
covered with snow. Its chosen home is Tibet, whence it has spread 
into the Tarim basin. It is also found in Mongolia, the Pamirs, and 
the mountains bordering on Turkistan. The yak easily carries loads 
of 200-250 lb up steep slopes. It is very surefooted, an excellent 
climber, and typical of mountain life. It supplies Tibitan herdimen 
with milk, meal, hair, and fuel in the form of dry dung. 

In another dry mountain area, the punas of the Andes, there it ihe 
Ibma, which is the only beast of burden domesticated by the old 
American peoples. It neither gives milk nor works in the fieldi but 
it can carry loads of 60 to 100 lb at a rate of from ten to twelve milci 
a day. Its habitat is the same as that of Icfiu grass, which it eaii. 
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Steady and docDe, it was used at the sfls-er mines in Potosf, Cerro de 
Pasco, and Quito. It is also the typical animal of one kind of mocn* 
tain life. Its wool is tiscd to make felt, and its droppings sen^ as 
fueL 

Neither of these animals, howescr. has attained an economic 
importance comparable with that of the camel, the beast of burden 
characteristic of the belt of desert stretching from the Sahara to 
Mongolia. As it is able to stand both great heat and great cold, the 
camel is physically well adapted to the climate of this immense area. 
On the other hand, it is very scnsiih-e to great humidity and will not 
bear a rainy season such as that in western Sudan. By structure and 
temperament the camel is not a fast animal, for its body is massive 
and siifT, its hindquarters thin, and its legs slender. In practice it 
moNcs at a walk and seldom gallops. The vast majority of African 
camels eosrr between two and two and a half miles an hour. The 
mehari, or riding camel, w htch is specially trained, can move faster, 
bat fast joumej'S require long weeks of rest and recuperation. 
Cameb can carry loads of 450 lb and tra\el ten hours at a stretch. 
Some Syrian camels can carry 730 lb. but on the other hand, Somali 
camels can carry hardly more than 330 lb. 

The camel has wrongly been given a reputation for abitemiousness. 
In reality, its ctistence dq>ends on pceuLar natural fo^er found in 
the desen, consisting of hard, thorny, and sometimes salty camel* 
thorn, of which it eats enormous quantities. It is valuable for two 
reasons: first, because its food grow-s out in the desert, and because 
fodder need not be carried for ie.asumuit be for the horse. Secondly. 
It can endure cstremc irregularity in limes and days of feeding- 1'* 
addition. It can store up a great deal of water; indc^ it is a venub'e 
w-af CT tank, swallowing t» enty gallons at a lime; and it can then go 
without a dnnk in winter for ten days and in summer for at least 
three days. It is, however, a delicate creature, for it needs at least 
sn monihs’ pasturage a year, it often dies of mange or fly bhes, and 
ctcevsivu fatigue or pris-ation kills it. 

It IS agreed that the homeland of the camel lies in the deserts of 
central Asa from Persa to Mongolia, \\-ild camels have t«en met 
between the Tarim and Koko Nor. From there the animal reaches 
the country around Lake Baykal, stopping short at the hurl'd, 
wooded mountains. It hat also reached northwest India, but is not 
found in parts where the monsoon ratasarc heavy. Thus its ranee in 
Asu stretches over Mongolia, Manchuria, northern Chirsa. ai’d 
eastern Sibrru. 

The Asutic camel has two humps. The African camel, a drone- 
dary. has a single hump and was bred from the Asutic animal by 
selection The line of demarcation between the two varieties runs 
through S)Tu and Asia Minor. 
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lo western Asia a number of countries suit the camel admirably 
owmg to their natural conditions. These are Asia Minor and 
Armenia, where the camel is the jack ammal of the Kurds; Mesopo- 
tamia and Persia, especially in Khorassan, except the wooded 
districts of Ghilan and Maaanderan; Afghanistan and Baluchistan; 
Kirghizia and Arabia, which is renowned for its camel drivers; and, 
lastly, Anatolia, where the introduction of the camel coincided with 
the retreat of Mediterranean cmltsation before the advance of 
peoples from the eastern steppes. 

The presence of the camel m Africa is of comparatively recent 
date, it was imported into Egypt in 525 B.c. by the Persian con- 
querors. It is admirably adapt^ to the country, and at the present 
day Egypt certainly has.thc best pack camels. For a long time it 
formed the limit of the western spread of the animal, fn the Sahara 
of ancient times, the Sahara of Carthage and even of Rome, the 
elephant was found all along the Atlas lands. On the tracks in the 
desert the ox was used. When the Greeks colonised Cyrenaica, there 
were many horses in the country, but no camels. It was towards the 
fall of the Roman Empire that the camel penetrated into the western 
Sahara. It is known that in the reign of Justinian the camel took 
part in the wars with the Vandals and that the animal had reached 
Maghreb by then. It advanced southwards during the Middle Ages 
with the ^neie Berbers, who were great camel-ndmg nomads from 
Maghreb. The movement coincided with a push southwards by the 
white race, which pressed the Negroes back out of the Sahara and 
took with it a wholly new civilisation that included the cultivation of 
the date palm by irrigation, the use of the camel, and the presence of 
warrior nomads who had a wide radius of action. The influence of 
these movements, which wxre previous lo the Arab invasions, were 
bter strengthened by the Arabs themselves. In the wesicm Sahara 
camels arc most numerous in Sous. Arawan, Kanem, and Tibesti. 
The animal is also very common among the Gallas and Somalis. 

In all these dry coualncs the camel is used essentially for transport. 
There it is inseparable from nomadic life, and scarcely any pastoral 
tribes arc without the animat, even when sheep arc essential for food. 
The camel is indeed the necessary agent of all trading. The chief 
means of this activity is the caravan, which has, however, been 
fading away in recent years in face of rail and road construction and 
the use of money. But some journeys arc still in full swing; for 
instance, the salt caravans iraveUing between Air and Bilma, or 
between 21indcr and Kano, not to mention the Mongol caravans 
making for north China. 

TTic Nomadic System. — ^Thc pastoral mode of life, which depends 
on a herd or flock to prov idc food and on other animals necessary to 
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Steady and docile, it was used at the silver mines in Potosi, Cerro de 
Pasco, and Quito. It is also the tyjiHcal animal of one kind of moun- 
tain life. Its wool is used to make felt, and its droppings serve as 
fuel. 

Neither of these animals, however, has attained an economic 
importance comparable with that of the camel, the beast of burden 
characteristic of the belt of desert stretching from the Sahara to 
Mongolia. As it is able to stand both great heat and great cold, the 
camel is physically well adapted to the climate of this immense area. 
On the other hand, it is very sensitive to great humidity and will not 
bear a rainy season such as that in western Sudan. By structure and 
temperament the camel is not a fast animal, for its body is massive 
and stiff, its hindquarters tWn, and its legs slender. In practice it 
moves at a walk and seldom gallops. The vast majority of African 
camels cover between two and two and a half miles an hour. The 
niehari, or riding camel, which is spectaUy trained, can move faster, 
but fast journeys require long weeks of rest and recuperation. 

I Camels can carry loads of 450 lb and travel ten hours at a stretch. 
Some Syrian camels can carry 730 lb, but on the other hand, Somali 
camels can carry hardly more than 330 lb. 

The camel has wrongly been giveoa reputation for abstemiousness. 
In r^ity, its etisience depend on peculiar natural fodder found in 
the desert, consisting of hard, thony, and sometimes salty camel* 
thorn, of wluch it eats enormous quantities. It is valuable for two 
reasons: first, because its food grows out in the desert, and because 
fodderneed not be carried for it.a$ it must be for the horse. Secondly, 
It can endure extreme irresulaiity in times and days of feeding. In 
addition, it can store up a great deal of water; indeed it is a ventable 
water tank, swallowing tw enty gallons at a time; and it can then go 
without a drink in winter for ten days and in summer for at least 
three days. It is, however, a delicate creature, for it needs at least 
SLx months’ pasturage a year, it ofien dies of mange or fiy bites, and 
excessive fatigue or privation LiUs it. 

It is agreed that the homeland of the camel lies in the deserts of 
central Asia from Persia to Mongolia. Wild camels have been met 
between the Tarim and Koko Nor. From there the animal reaches 
the country around Lake Baykal, stopping short at the humid, 
wooded mountains. It has also reached northwest India, but is not 
found m parts where the monsoon tains arc heavy. Thus its range in 
Asia stretches over Mongolia, Manchuria, northern China, and 
eastern Siberia. 

The Asiatic camel has two bumps. The African camel, a drome- 
dary, has a smgte hump and was bred from the Asiatic animal by 
selection. The line of dematcatioa bitween the two vaneties runs 
through Syria and Asia Minor. 
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In western Asia, a number of countries suit the camel ad 
owing to their natural conditions. These are Asia Mii 
Armenia, where the camel is the pack animal of the Kurds; ^ 
tamia and Persia, especially in Khorassan, except the 
districts of Ghilan and Mazanderan; Afghanistan and Balm 
Kirghizia and Arabia, which is renowned for its camel drive 
lastly, Anatolia, where the introduction of the camel coincid 
the retreat of Mediterranean civilisation before the adv; 
peoples from the eastern stepi«s. 

The presence of the camel in Africa is of comparativelj 
date. It was imported into Egypt in 525 B.c. by the PersL 
querors. Jt is admirably adapted to the country, and at the 
Egypt certamly has-the best pack camels. For a long 
formed the limit of the western spread of the animal. In the 
of ancient times, the Sahara of Carthage and even of Roi 
elephant was found all along the Atlas lands. On the track: 
desert the ox was used. When the Greeks colonised Cyrenaic 
were many horses in the country, but no camels. It was towa 
fall of the Roman Empire that the camel penetrated into the i 
Sahara. It is known that in the reign of Justinian the earn 
part in the wars with the Vandals and that the animal had t 
Maghreb by then. It advanced southwards during the Midd! 
with the Zenele Berbere, who were great camel-riding nomat 
Maghreb. The movement coincided with a push southwards 
white race, wWch pressed the Negroes back out of the Saha 
took with it a wholly new ciwlisation that included the cultiva 
the date palm by irrigation, the use of the camel, and the presi 
warrior nomads who had a wide radius of action. The influi 
these movements, which were previous to the Arab invasion: 
later strengthened by the Arabs themselves. In the western I 
camels are most numerous in Sous, Arawan, Kanem, and 1 
The animal is also very common among the Gallas and Soit 

In all these dry countries the camel is used essentially for trai 
There it is inseparable from nomadic bfc, and scarcely any p; 
tribes are without the animal, even when sheep are essential foi 
The camel is indeed the necessary agent of all trading. Thi 
means of this actmty is the caravan, which has, however 
fading away in recent years in face of rail and road constructic 
the use of money. But some journeys ate still in full swin 
instance, the salt caravans travelling between Air and Bilc 
between Zinder and Kano, not to mention the Mongol cai 
making for north China. 

The Nomadic Systero.^Tb.e pastoral mode of life, which dt 
on a herd or flock to provide food and on other animals neccss 
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a life of movement, is essentially diafacterised by its mobility. Life 
consists of continual movement to find food for the animals. The 
times and stages of migrations are detennincd by the distribution of 
pasture and places for w'atering. Hence, the pace of migrations, 
their length, their durafion, and their periodicity vary enormously 
according to whether the nomads are Asiatic Mongols, Kirghiz, 
Kalmuks, or Bedawin, whose movements are fixed between the 
desert lowlands and the peripheral mountains, or else African 
nomads from Maghreb and South Africa, for whom nomadism does 
not play so important a part. 

The whole hfe of these people bears the mark of mobility. The 
dwelling is portable and is carried about. In nomadic life the home 
is a tent. The proportion of fixed abodes decreases as soon as the 
climate becomes drier and makes cultivation problematical. Bag- 
gage is reduced to a minimum, and therefore the tent furniture is of 
primitive simplicity, consisting of a chest, straw mats, rugs, and jars. 
Thus, pastoral tribes are able to enjoy great ease of movement. Their 
communities are mobile and scattered, for the pastures afford only 
limited resources. The tribal settlement is a little isolated group of 
tents temporarily pitched, easily struck and packed up. Such u 
orgamsation enables only a small human commumiy to find its 
food. Until a short while ago the country around Lob Nor had only 
300 inhabitants, and these were scattered in half a score of camps. 

In every region nomadic migration is regular and orderly in 
character. Nothing U (eft to someone’s discretion or to chance. 
The traditional ranges are fixed according to a series of wateriog- 
pomts and pasture, la spite of the absence of all visible boundary 
lines, these ranges are the common, but exclusive, property of certain 
communities. Violation of these rights led formerly to war and 
nowadays to unending lawsuits accompanied by feuds. The same 
rules govern the use of the pastures, to which certain tribes in 
successive waves during their migration take their horses and trans- 
port animals, their oxen, and, lastly, their sheep and goats, and are 
content with what has been left by those who went before. This 
discipline, which is due to the need for adaptation to the environ- 
ment, explains why nomadic communities are strongly hierarchical 
and both in Asia and Africa have been able to form nuclei of political 
activity. 

Sometimes the herdsmen’s resources are so precarious and so 
monotonous that they are forced to look for means of livelihood in 
occupations other than stock-rearing. Uncertainty is due, first, to 
the severity of winters or to droughts that kill off whole herds or 
flocks. Then the animals can no longer be counted on for food or 
for trading. But the resources are always incomplete, and vegetables 
must be added to animal food. Hence, although nomadic herdsmen 



HUJIAN LIFE IN DRY REGIONS 187 

turn up their noses at agriculture they often try to combine a 
primitive kind of extensive cultivation with their wandering life. 
Several Asiatic communities sow com in spring, leave the field in 
summer when they take their animals up to the hills, and return for 
the harvest in autumn on coming down to the plains. But this type 
of cultivation yields little and remains precarious. Accordingly, the 
nomad, being always afraid of famine, is led at times to take by 
force from his neighbours what nature does not make sure of giving 
him. The result is raiding and war. But as a rule the herdsman tries 
to get complementary supplies by trade or by earning wages for the 
carriage of goods. 

Marauding and raiding have always been one of the features of 
nomadic life. In Asia herdsmen have in every age been tempted by 
the barley fields in oases. The raids by Turkmen into Persia and 
those of the Mongols into northern China in many ways resembled 
those of the Kirghiz, whose very name means ‘marauder*. In 
Africa all the Saharan tribes have practised marauding. Hence the 
agelong hostility of the peasant towaitls the nomad, which is one 
of the most widespread of human feelings. 

Furthermore, the practice of violence is not only due to Jnunediate 
necessity. It has often been the aim of a knowledgeable and efficient 
organisation and in the course of history has ended in the domination 
of sedentary people by nomads and to the formation of states. The 
nomad is a soldier ever ready to defend his pastures or his herds. 
His system of life and movement contains a principle of political 
coordination. In Asia the Mongols under Gengis and Timur, 

the Manchus, Arabs, and, later, the Turks have formed great 
empires which were politic^ly very strong. In Africa the Hyesos, 
Gallas, and Fulani have also formed temporary aristocratic military 
States. 

In all ages the need to trade has bound herdsmen to cultivators. 
There are plenty of examples of such a symbiosis. Bedawin have 
always exchanged their stufls for cereals. In the same way the 
Mongols have traded with the Chinese, getting tea and millet in 
exchange for hides and wool. In Africa the Saharan tribes used to 
barter salt and cloth with cultivators in the Tell for cereals and dates. 
The nomad would retain some valuable commodities like salt, gum, 
resin, balm, and incense, which he collected in the course of his 
peregrinations. 

Local trade often brought on transactions on a greater scale. 
The large number of transport animals in the nomad’s possession 
favoured the development, and the position of the bell of dry, 
pastoral lands between the temperate and wet tropical regions 
caused it very early to become an area of general intercourse and 
endowed it with a civilising function which it could not have had 
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from its own poof resources. Thus, in Africa trade between the 
Sudan and the Mediterranean across the Sahara was able to follow 
long routes from Timbuktu on the one side to Tripoli or Ben&bait 
on the other, w here the trail passed through date-growing oases over 
which Saharan nomads had established domination, especially in 
Tuat and Fcmn. The goods carried in this trade have \'ari^ 
through the ages, cotton, guns, salt, ivory, and gold dust being its 
most constant articles. Trade in slaves, ostrich feathers, and kola 
nuts were added from time to lime. Similarly, in Asia an ancipl 
caravan trade went on between Russband Bukhara, between China 
and the West, and between Indb and the Mediterranean. These 
trade routes ran through prosperous towns like Bagdad. Samarkand, 
Tashkent, and Damascus, all of which wrre big markets in touch 
with the desert and owing their prosperity to the political domination 
of the pastoral peoples. It was the control of these main arteries of 
universal trade and their skilful use that ensured the power and last- 
ing character of the great empires founded by the pastoral peoples. 

A gbnee at the pastoralists in Asb and Africa shows that the ox 
has not given rise to a mode of life exactly simihr to that due to sheep. 
Whilst in northern Africa, w here Asiatic inlluenec is strongly marked, 
the agriculture and nomadic modes of We ^ve been traditionally 
separate from each other, no such specblisation exists in the rest of 
the continent. In fact the pastoral mode of life of cattlemen involves 
only movements necessary for finding pasture, and these are there- 
fore not dispbeements of the whole population w ith all the people 
and all the goods belonging to the tribe. Rather than true nomadism, 
it is mainly a kind of transhotnance with only the herdsmen of the 
tribe moving away with the herds and their amp, or kraal', and there 
is almost always a centre in which live cultivators and where the 
chiefs have iheii residences. For instance, the Masai move only 
within defined districts and then only when the state of the pasture 
requires it. The perimeter of the area depends on circumstances, or 
the resources, and the season. The same thing happens among the 
Bechuanas. Only at the edges of dry scrub, as for instance in the 
Hottentot country, can movements anything like migrations be seen 
and described as true nomadism. 

Development of the Pastoral htodc of Life— The pastoral mode of 
life ts therefore a definitely constituted type tSiat has arisen out of 
precise geographiral conditions and was formed in very early times. 
In some respects it gives the impression of bebg rigidly unchange- 
able, and yet it is seen to be cvccywhete in some slight assoebtion 
with the agricultural mode of life. Like all human matters, the 
pastoral mode has been unable to remain in isolation or to escape 
change under influences from without. It should not be regarded as 
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a stage in the development of dviUsation, but as a peculiar mode of 
life due to geographical conditions in dry lands and formed and 
developed in contact with nature by a special process. 

The pastoral mode of life spread gradually over vast regions where 
it found favourable conditions. It seems to have begun in central 
Asia and eastern Europe, where it has been found to have been 
established at a very early period among the nomadic Semites, the 
terror of Babylonian kings, the Hycsos who conquered Egypt, and 
the Scythians who were described by Herodotus. History records 
invasions eastwards by nomads, beyond the Great Wall by Mongols 
surging westwards, and from the fourth to the fifteenth century by 
Turks, Hungarians, and flulgars. There has also been an advance 
southwards in Africa by various waves of Arabs. But it would seem 
that these movements did rot go deeply into east and central Africa, 
no doubt because there already existed in those countries a pastoral 
mode of life that was less mobile, more deeply rooted, and based on 
the use of cattle. In most of the vast regions the pastoral mode of 
life has remained unchanged for thousands of years, but today many 
signs indicate that the old framework is cracking and that a new 
type of life is trying to awaken those barren lands. The herdsman’s 
zone is in contact all round with agricultural countries, which have 
long exercised no influence; but since the West has become a 
promoting centre of high and progressive cisilisation armed with 
improved methods and implements meant to increase the product* 
ivity of the soil, it tends to pushback the pastoral mode wherever it 
comes into contract with it and more particularly on the edges where 
the climate enables agriculture to gain a footing in place of pasturage. 
In this border zone where the two modes are face to face the better 
equipped, the more productive, and more diligent gets the better of 
the traditional, hidebound mode. 

In Europe pastoral nomadism has been replaced by agriculture in 
the steppes of Russia as well as in the plains of Hungary. In Asia it 
has been thrust back by two great agricultural civilisations working 
from two different directions, the Chinese and Russians, which have 
gradually converted the Buryats, Turkmwi, Kirghiz from the pastoral 
mode of life. In Africa retreat is on the whole less noticeable. Yet 
it is very evident in North Africa, where the progress in civilisation 
resulting from colonisation and the increase in population have 
caused a rapid decrease in the number of sheep. Horse and camel 
breeding is also on the downward trend. The cultivated area has 
spread on to the borders of the steppes and around artesian wells. 
At the same time the population is becoming more settled, for the 
gourbi (mud hut) and the resettlement village arc taking the place of 
the nomad’s tent, whilst the coastal towns are attracting the survivors 
of the old nomadic tribes to other occupations. 
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How ever, it does not seem as if the pastoral mode of life is on the 
way to complete eclipse, for the expansion of the cultivated area is 
limited by the need of water. Grams «s the only resource in certain 
regions in which the steppe Is still intact. The herdsman’s life is 
rough, but improvements can be made in the conditions in which 
animals exist, and consequently in thdr economic value. Though 
the pastoral mode of life is a climatic necessity, nomadism on the 
other hand is not an inescapable consequence at a stage in civilisation 
that affords man a stronger hold on nature. In these days, the grass- 
lands in the New World and the southern hemisphere contain a 
pastoral mode of life that is adapting itself to a settled life. 

In these new countries the modem type of pastoralism also de- 
pends on cattle and sheep rearing. The sheep has been the means of 
developing wide empty spaces in Australia, New Zealand, South 
Africa, and America. The Argentine affords a very typical instance 
of the character and development of one of these great pastoral lands. 
Sheep-rearing has spread over the south and southeast of the Fampa 
in the Provinc« of Buenos Aires, Fampa Central, and Rio Negro. 
The importance of sheep, however, remained less than that of cattle 
so long as cultivation did not come to the help of grazing. In its 
satcral state the country was one of virgin grass land, with tough, 
perennial grass and scrubby appearance fonning pasio duro. Gradu- 
ally, after being grazed by horses and especially by cattle paste 
tlemo was formed, composed of fine, soft, annual grasses. Then It 
was that sheep came in and in tbeir him inQuenced the cultivation of 
fields of lucerne, which gave enormous quantities of fodder. These 
province, however, were given up more and more to cultivation, 
and on account of this the number of sheep declined. But this 
development provoked an increase in the number of sheep farther 
south, right into Patagonia and Tiena del Fuego, where sheep easily 
endure the harsh conditions of the climate. 

Like sheep, cattle have given rise in South America and Queens- 
land to a peculiar type of pastoral life. On the eastern side of the 
Mexican tableland, on the //<BKw of Venezuela, and on the campor of 
Ccari there piev^ls as in Africa a hot climate and an alternation of 
hot and dry seasons, the latter of which brings on occasional crises 
of drought In these regions cattle have become the means of a 
pastoral mode of life. The herds belong to large landowners who 
have their residences on the estancias or fazendas from which they 
derive their wealth. Sometime too these estaneieros live in a town, 
payuig only seasonal visits to the ranch after the fashion of big land- 
owners in the days of the Merovingians in mediaeval Europe. 

The care of the ranch then falls to a steward, a rayueiVo, whose life 
is spent on horseback going nnmd the estate and inspecting the 
ammals Unhke the pastoral system in the Old World, the system 
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in the New World was estaWshed wth very precise cominerdal 
aims. In Brazil the cattle were reared to supply the fresh meat 
needed for the labourers on the sugarcane or coffee plantations. 
Stock-rearing therefore arose from an indispensable economic inter- 
dependence between the coast and the scrub inland. The first roads 
joining the coast to its backland were tracks followed by the animals 
moving from their native scrub to the plantations. Today pastoral 
life is falling off here too as cultivation and plantations advance. In 
the State of Sao Paulo, as in that of Minas Geraes, every fazenda 
keeps a herd consistmg of beasts of burden and milch cows. The 
old form of pastoral life survives only in the interior of Ceard, where 
the climate is particularly diy and where the pro.ximity of coastal 
towns and plantation centres in Amazonia, all great consumers of 
meat, has maintained pastoral conditions right up to our own times. 



Chapter 8 

LIFE IN MOUNTAIN AND COASTAL REGIONS 

In every climate, in every region in Ihe world, mountains and seas 
present to man’s activities areas with advantages and drawbaclcs 
that appreciably modify the general conditions of the surroundings, 
and thus form little worlds whose life is organised in relative inde- 
pendence and in which occur nuclei of peculiar civilisations. All 
over the world there are peoples on whom life among mountains has 
imposed economic straitjackets and a whole social organisation. 
Mountains have cradled states and kept them independent. In the 
Andes, as in the Alps, mountain states have attained a degree of 
political strength and at certain periods have even been able to ex- 
tend their dominion over the plains below. But mountams have 
always given rise to closed societies, self-centred, and preserving old 
customs. They have oficn served as a refuge for people driven back 
from the lowlands by conquerors who have had better developed 
techniques. 

On the other hand, the sea has witnessed the birth of communities 
whosecharaeterislie function basbeen to increase intercourse between 
various peoples. Thalassocracies, whose insiilutions and power 
have been based on the exploitaUon of the sea and the domination 
of ocean routes, have never known the isolation which mountain 
regions have imposed on their people. Phoenicians and Greeks 
swarmed over the whole petiphciy of the Mediterranean, and the 
English have established centres of Anglo-Saxon culture on the 
shores of every ocean in the world. The civilisation of maritime 
peoples is essentially one that spreads universally. 


MOUNTAIN RECIOSS IN THE TEMPERATE BELT 
Conditions favourable to human life fall away and disappear with 
height above the sea. This general rule has scarcely any exception 
m temperate lands, where by definition mountains form a cold region. 
But It m no way applies to mountain regions in the tropics, for there 
the highbnds are more favonrable than the surrounding lowlands; 
nor does it apply to mountain regions in an and country, for there 
the highlands are well watered and arc often sources of supply for 
the lowlands. Such an advantage nnpltes an increase in resources 
at least at certain heights. 

In temperate lands the dominant feature of the mountain w'ay of 
life IS that a livelihood can no longer be had from com cultivation, 
W1 
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but is got from grass that enables animals to be reared. The climate 
does not allow cereals to ripen. In the French Alps there are more 
than a hundred communes m which com takes thirteen months to 
mature. Seed is so%vn m July or August, and the harvest is reaped 
m September of the following year. At times, before sowing his 
seed the farmer is obliged to melt the snow artificially by spreading 
over it soot, oats waste, or earth. The cultivable soil is poor, for it 
is constantly being eroded owing to the steepness of the gradients. 
Besides, scarcity of soil imposes especially difficult conditions, for it 
may happen that the mountaineer has to carry back by himself or 
with the help of a mule the soil that has slipped downhill or been 
swept to the foot of the slope by the run-off of water. The need to 
protect soil from erosion is greatest at the bottoms of the artificial 
terraces on which walls built at intervals hold up tiny plots, as in 
Valais and the Italian Alps as well as in the Himalayas, Tibet, and 
Yemen. These precious plots arc kept free from man’s dwellings, 
which are built off the flat ground on rocky slopes m the Alps, the 
Crimea, and the Himalayas, as well as in the mountains of south 
China. So, whenever they can, mountain people give up this difficult 
and disappointing form of agriculture. Long without roads, these 
countries had to be self*sufficient. As mountain communities can 
expect nothing from without, (hey have to grow rye and oats for 
bread, hemp for making underclothing, and they have to rear sheep 
so as to have wool for making warm clothes. Such was the old way 
of life in the Alps of Savoy. But with (he opening up of road systems 
and the penetration into the mountains of the means of transport, 
this ancient autarkic mode of life berime disorganised, and the 
mountain region became able to specialise in stockrearing and the 
forms of pastoral life for which the luxuriant grass is favourable. 
The active competition of the lowlands, which produce com more 
cheaply, led to the progressive abandonment of the old crops, since 
starvation was no longer to be feared. The highest plots were 
abandoned first; but the bottoms were changed into lucerne fields 
and used for fodder crops, and com cultivation retreated before the 
advance of grass. 

Mountain regions in temperate lands are essentially grass- 
producing. Supplies of grass are got in t>vo ways. First, grass 
grows in the valley bottoms and on the lower slopes near the villages 
on land formerly cultivated. This has solved the serious problem 
of the mountaineer by supplying winter fodder for his animals from 
1 November to 15 May. TTie production of hay for this requires 
great care. In some districts within the Alps in which summer is 
warm and dry, irrigation is necessary. Hence the careful construction 
of irrigation dykes to lead water from springs across gullies on 
wooden scaffolding. Moreovw, it is sometimes difficult to dry hay 
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and to store it without loss. Hence the construction of driers on (he 
sunny adret slopes. It may even happen that to get more ample 
supplies of hay, hill pastures far from the villages on the very border 
of the forest are sejihed. To carry the hay to the vilbges would be 
too much trouble, so it is piled up in ricks or stored in huts. In 
winter when snow covers the ground, gangs of peasants take it down 
to the village byres on sledges- 

The second type of grassy area b the hill pastures, which are ex- 
tensive stretches of turf above the forest belt. They are known as 
‘alps’ in the original meaning of the word, or else as ‘the mountain’. 
In the French Alps these natural pastures in the mountains cover 
more than 740,000 acres. In Oisans they form 34 per cent of the 
land surface. In high valleys in the Pyrenees two-thirds, and in some 
cases three-quarters, of the area of the cantons consist of mountain 
pastures, here knoiA*n as esr/cef or esiibires, which are to be found 
especially between altitudes of 6,000 and 6,500 feet. These mountain 
pastures have short grass dourf with bttuUTul movmtiun flowets; 
anemones, gentians, and rhododendrons. The aromatic grass gives 
an excellent flavour to (he milk, and it b to these pastures that herds 
tbit have spent the winter in the viUage are taken every summer. 

In both the Swiss and French Alps the herds usually go up to the 
mounuin pastures about (he middle of June and stay there until the 
end of September or at times es-en the end of October, aecerding to 
the locality. In some districts the herds are taken tnelv'e or eighteen 
miles from their villagei. which is indeed a long journey. Between 
IS and 24 June, according to the village and year, the animals pass 
through the village streets to the merry tinkle of their bells. Cows 
from the villages near the mountains go straight up to the alps, 
those coming from distant vilbges arc sometimes rested at the foot 
of the moimtains. Sheq) also take part in the movement. Those 
from hillfoot vnlbges arc often Joined by those from a distance, 
sometimes from low ground in Provence or other Mediterranean 
districts. Once the animals have all reached the alps, they are not 
put together indiscriminately or no matter where. The cows arc 
given the best pastures, which are found in hollows and on lewl 
ground where the grass is richer and sofier. The steeper parts, 
where the grass is less luscious, are reserved for calves and heifers 
that are destined ultimately to be sbughtered. Lastly, the sheep, 
which are often Jell untended, spend the summer on the steep slopes 
of cirques and rocky parts near the mountain tops. 

Most of the inhabitants stay at home to make hay and do not 
leave the permanent vilbges in the valleys. Only a few skilled men 
go up to the mountains to watch over the herds, milk the cows, and 
make cheese and butter. In Tarentaisc there are not more than 
eight such men, including the/nur/cr. who makes butter and cheese 
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and is the highest paid; the pachmmier, who moves the pegs to which 
the cows are tied at night and spreads over the ground the dung they 
have left; the boitier, who looks after the mules used for carrying 
food; the maitre berger, who with the help of a few youngsters con- 
trols the movements of the herd; and, lastly, a who attends 

to the cooking and feeding of the party. 



Ro. 4. — Transkumance in an Alwne Valley (Val d’Annivurs, 
Switzekland). 

Continuous luses indicate mideace and mirations of the whole family ; 
broken lines those of the Hock and shepherd (a thin line for the time spent by 
the flock in the open, a thick line for the time spent in stables). ). Kay harvest. 
2. PJoushing. J. Sowing 4. Cerra) harvest. 5. Crape harvest. A. Valley 
dwelling. 0. House on alpine shelf. C. Hill. D. Mountain 

These mountaineers lead a busy life. Between 2 and 3 a.m. they 
are all up to milk the cows, an operation that lasts till 4 a.m. Then 
they loose the animals so as to allow them to graze in such a way 
that a diflerent, but clearly defined, area is grazed every day. About 
9 a.m. they tie up the cows to stakes near the spot where they spent 
the night. At 4 p.m. there is a second milking. About 5 p.m. the 
cows are untied and put out to graze till about 6.30 p.m., when they 
are tied up again for the night. 

The summer is not wholly spent in the same place, for the pastures 
must all be used, and these stretch out very far in some cases. So 
the party moves with its animals, some times going up, at other times 
going down, so that all the grass is grazed on every part of the moun- 
tain. Each successive centre of grazing is called a renme. In this 
way moves are made from remue to remue until September, when the 
alpine season ends, and men and animals move down to their homes. 
At the beginning of September some animals are sent to market and 
sold. The others stay on the alps until Michaelmas (29 September), 
after which the high valleys go to sleep till June in the next year. 

Thus, the life of the mounrainpartyisa kindof periodjcaJ shifting 
from winter quarters, where the aitimals live in byres and cat stored 
fodder, to the summer pastures, where the beasts live in the open on 
the alps. This simple shuttle movement assumes that the men have 
two separate dwellings, a permanent one In the village below and one 
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in a hut above. Often, however, the simple movement is disturbed 
and its routine complicated, for there are intermediate stages planned 
to make use of all the resources spread out on the mountain sides, 
so that between the villages and mountains there arc often areas that 
are temporarily occupied and in which, whether going up or down, 
the party stops with its animals. This kind of routine is peculiar to 
mountain life in temperate regions in Europe and in Asia, except 
the Far East, where pastoral hfc has not developed on the hara in 
the mountains of Japan. 

To make use of the abundant grass pecubar to lofty mountains in 
the temperate belt rules and usages of a communal nature have come 
into practice. In the Alps and Pyrenees the high mountain areas are 
in most cases the common properly of rural communities. Such 
commons form 51 per cent of the pastures in the high Alps and 42 
per cent in the Alps of Savoy. In the western Pyrenees commons 
sometimes occupy two-thirds and even three-fourths of the area. 
In some places the esdves ate coxniDon to all the eomniunes in the 
same valley, the documeots that confinn their rights dating from the 
thirteenth and fourteenth century. 

The system of common rights involves the use of the mountain 
pastures by everyone in proportion to the size of the area cultivated 
by bod owners. The principle is that no one should pasture more 
animals than he can feed through the winter; but be is entitled to 
give away or let out his customary rights. Hence, communal use 
takes on various forms. Sometimes the administration is directly 
undertaken by the communes, which fix the dates at wtuch animals 
are to be taken to the mountain pastures, maintain the roads, engage 
and pay the herdsmen, and distribute the profit from the animals 
among the owners. In other cases the use of the pastures is en- 
trusted to a man known as a monlagnard, who unites under his 
management a certain area of posture, to part of which he has a 
right of user and part of which he rents, and on the pasture he puts 
animals of his own, others that he hires, and others that belong to the 
communes interested. In other cases, again, the use of the pasture 
is undertaken directly by each man with rights on the common land, 
and he takes his animals to the mountain pastures himself. 

This careful orgamsaiion, which is the one used in the Alps, has 
had neither the time nor the means to establish itself in all the moun- 
tain regions in the Old World. Yet u represents a mode of life like 
that of the pastoralists. The necessity to move a herd so as to use 
the resources of a district coropktely has made it vulnerable to 
mdustrialisauon as well as to economic developments that have 
taken modem techniques ii^t into the mountains. The trans- 
humance of sheep from the Scottish Lowlands to the Highlands 
«nJ«3 kmg SQO. Large streams of migratha iase also ceased 



I4FE IN MOUNTAIN AND CO VSTAL RfCIONS 1 97 

between the Carpathians and the neighbouring lowlands, and they 
have greatly reduced their radnis between the P^enees and the low- 
lands of Aquitaine, between the Alps and Provence, and between 
the Turanian plains and its peripheral mountains. 

But though mountain regions arc losmg a little of their pastoral 
function, they are keeping their specialisation in intensive stock- 
rearing in Europe. With the old system of seasonal movement to 
and fro between lowland and mountain becoming less active and 
extensive than formerly; with the more modem system of develop- 
ing the cultivation of artificial fodder crops on the lowlands and in 
the lower valleys, commerce is certainly gaining the upper hand in 
the farms. The sale of animals and milk products to consumers in 
big towns and large industrial centres has enriched once poor districts, 
which have given up cereal cultivation and deliberately turned to 
dairy produce. 

Owing to this modem way of pastoral life and to this use of 
animals, the mountain regions tu Europe look like country districts 
devoted to their fields, pastures, and animals. And yet this im- 
pression is not wholly true at the present time. In less than a 
hundred years a new mode of life has broken the traditional frame- 
work of patriarchal life in some of the mountain regions and has 
penetrated right to the bottoms of the most remote valleys which now 
resound to the bum of machines and factories. In the Alps this 
change has been wrought by hydro-electricity. 

It was in this area in Europe that mountain industry first began. 
As early as 1 869 a man nam^ Bergez had the idea of replacing the 
old mill wheel in his paper factory by a turbine worked by water 
power. The power was had by using a high waterfall run in an 
artificial channel. In 1884 after Mairei Deprez had found the way 
to convey electric current generated by water power over a consider- 
able distance, the Alps (in France, Switzerland, Germany, Austria, 
and Italy) acquired a new industry. In this mountain region, whose 
life was still isolated, this new fonn of power created the most-ui>- 
to-date activity based on electro-metallurgy together with electro- 
chemistry. The northern Alps became the mam source of aluminium 
and refined metals. 

The old mountain industries due to the long periods of leisure 
enforced by winter were now invigorated. Weaving and the manu- 
facture of paper and cardboard passed from the stage of domestic 
industry to that of the factory. Electric power was now set to work 
sewing machines in glove factories, pul^risers in cement works, and 
sawmills. Food factories, fanns, and cooperative dairies ivere able 
to work their separators and chums by means of an adaptable, 
powerful, and cheap form of power. New industries have, moreover, 
turned some Alpine valleys into veritable laboratories using high 
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in a hut above. Often, however, the simple movement is disturbed 
and its routine complicated, for there are intermediate stages planned 
to maie use of all the resources spread out on the mountain sides, 
so that between the villages and mountains there are often areas that 
are temporarily occupied and in which, whether going up or down, 
the party stops w ith its animals. This kind of routine is peculiar to 
mountain life in temperate regions in Europe and in Asia, except 
the Far East, where pastoral life has not developed on the hara in 
the mountains of Japan. 

To make use of the abundant grass peculiar to lofty mountains in 
the temperate belt rules and usages of a communal nature have come 
into practice. In the Alps and Pyrcoces the high mountain areas are 
in most cases the common property of rural communities. Such 
commons form 51 per cent of the pastures in the high Alps and 42 
per cent in the Alps of Savoy. In the western Pyrenees commons 
sometimes occupy two-thirds and even three-fourths of the area. 
In some places the eirices are common to all the communes in the 
same valley, the documents that confirm their rights dating from the 
thirteenth and fourteenth century. 

The system of common rights involves the use of the mountain 
pastures by everyone in proportion to the sire of the area cultivated 
by land osvners. The principle is that no one should pasture more 
animals than he can feed through the winter; but he is entitled to 
give away or let out bis customary rights. Hence, communal use 
takes on various forms. Sometimes the administration is directly 
undertaken by the communes, wlucb fix the dates at which animals 
arc to be taken to the mountain pastures, maintain the roads, engage 
and pay the herdsmen, and distribute the profit from the animab 
among the owners. In other cases the use of the pastures is en- 
trusted to a man known as a moniagnard, who unites under his 
management a certain area of pasture, to part of which he has a 
right of user and part of which he rents, and on the pasture he puts 
animals of his own, others that he hires, and others that belong to the 
communes interested. In other cases, again, the use of the pasture 
is undertaken directly by each man with rights on the common land, 
and he takes his animals to the mountain pastures himself. 

This careful organisation, which u the one used In the Alps, has 
had neither the ume nor the means to establish itself in all the moun- 
tain regions m the Old World. Yet it represents a mode of Lfe like 
that of the pastoralists. The necessity to move a herd so as to use 
the resources of a district completely has made it vulnerable to 
indusUialisation as well as to economic developments that have 
taken modem techniques right into the mountains. The trans- 
huraance of sheep from the Scotrish Lowbnds to the Highlands 
ended long ago. Large streams of migration have also ceased 
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betiveen the Carpathians and the neighbouring lowlands, and they 
have greatly reduced their radius between the Pyrenees and the low- 
lands of Aquitaine, between the Alps and Provence, and between 
the Turanian plains and its peripheral mountains. 

But though mountain regions arc losing a little of their pastoral 
function, they are keeping their specialisation in intensive stock- 
rearing in Europe. With the old system of seasonal movement to 
and fro between lowland and mountain becoming less active and 
extensive than formerly; with the more modem system of develop- 
ing the cultivation of artiUcial fodder crops on the lowlands and in 
the lower valleys, commerce is certsinly gaining the upper hand in 
the farms. The sale of animals and milk products to consumers in 
big towns and large industrial centres has enriched once poor districts, 
which have given up cereal cultivation and deliberately turned to 
dairy produce. 

Owing to this modem way of pastoral life and to this use of 
animals, the mountain regions in Europe look like country districts 
devoted to their fields, pastures, and animals. And yet this im- 
pression IS not wholly true at the present time. In less than a 
hundred years a new mode of life has broken the traditional frame- 
work of patriarchal life in some of the mountain regions and has 
penetrated right to the bottoms of the most remote valleys which now 
resound to the hum of madunes and factories. In the Alps this 
change has been wrought by hydro-electricity. 

It was in this area in Europe that mountain industry first began. 
As early as 1869 a man named Betgez had the idea of replacing the 
old mill wheel in his paper factory by a turbine worked by water 
power. The power was had by using a high waterfall run in an 
artificial channel. In 1884 after Marcel Deprez had found the way 
to convey electric current generated by water power over a consider- 
able distance, the Alps (in France, Switzerland, Germany, Austria, 
and Italy) acquired a new industry. In this mountain region, whose 
life was still isolated, this new form of power created the most-up- 
to-date activity based on electro-metallurgy together with electro- 
chemistry. The northern Alps became the main source of alominium 
and refined metals. 

The old mountain industnes due to the long periods of leisure 
enforced by winter were now invigorated. Weaving and the manu- 
facture of paper and cardboard passed froni the stage of domestic 
industry to that of the factory. Electric power was now set to work 
sewing machines in glove factories, puU-erisers in cement works, and 
sawmills. Food factories, farms, and cooperative dairies were able 
to work their separators and churns by means of an adaptable, 
powerful, and cheap form of powr. New industries have, moreover, 
turned some Alpine valleys into veritable laboratories using high 
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temperatures from electric arcs or the rcacliotrs of an electrolytic 
tank. Aluminium, fine steel, sodium, and nitric acid, calcium car- 
bide, cyanaraidc, and chlorine are now used in synthetic industries 
which complete and perfect the industrial equipment in the moun- 
tains. 

From the mountain districts electricity w-as soon carried to the 
lowlands. Current from the French Alps works all the factories in 
Lower Dauphiny, Lyon, and Saint Etienne and lights the towns in 
Provence and the Riviera. Power houses in the Swiss and Austrian 
Alps supply current to 99 per cent of the railways. Thus, in modem 
times the European mountain region exports power as well as food 
products to the surrounding lowlands. This once poor, wild region 
has become one of the most useful and active portions of civilised 
countries. 

The increasingly complete occupation of mountain regions is the 
result of long adaptation and integration in scientifically used areas. 
Settlement in the mounuins assumes therefore a high standard of 
civilisation, energy, and time. Indeed the Alps and Jura were 
settled only at a fairly recent time, and the Vosges were systematically 
settled as late as the thirteenth century. In the United States and 
Australia the mountains are still condemned to solitude. The fact 
is that in these climates mountain regions are rough and unattractive 
to man, imposing on settlement hardships and restrictions. 

The first of these restrictions stems from the decrease in resources 
with height above the sea. Hence, in a general way the limit of 
permanent human habitation coincides \vith that of the growth of 
cereals. On it are found the last {>ermanent villages, the villages in 
whichthe mountaineers live iiiwinter,theA7rrAd(Si/e/’ or IVinterdorfer 
of the Germanic countries. But pastoral occupations involve tempor- 
ary settlements. In the Val d'Anniviers there are chalets as high as 

8.000 feet above the sea; the casere in the Venetian Alps reach up to 

5.000 and even 6,000 feet. Higher up exceptional circumstances un- 
connected with rural life are needed for human settlement to take 
place. Id the Erzgebirge, Carinthia, Scotland, and the Rocky 
Mountains, settlement has been due to mining above the rone of 
optimum resources. In the French Pyrenees talc and iron mines stop 
work in winter. Higher still there are only observatories or the 
hospices that accompany (he ways across the mountains. 

Other conditions arc no lessrestcicUve. First, there arc spots to be 
avoided. These arc often valley bottoms that are marshy or flooded 
by torrents m spate or that suffer from inversions of temperature 
causing hard frost and the stagnadon of layers of frozen fog- The 
paths of avalanches must also be avoided, for these movenvents of 
masses of snow tend to follow (he same valleys, which arc accord- 
ingly shunned by villages and houses. 
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On the other hand, some places are sought after; for instance, 
alluvial fans, which consist of masses of alluvium laid down by 
torrents where lateral valleys enter big valleys. In them the surface 
is raised and looks over the bottom of the main vaUey, so that villages 
are not afraid of floods. But the chief virtue is the soil which is 
friable and fertile and in which the peasant sows his seed, grows lus 
vegetables, and makes good hay. Other good spots are terraces, 
the flat spaces that occur on the valley slopes as natural tiers, making 
level stretches with a gentle slope and good sod. They are all 
occupied by groups of houses placed one above the other on the 
slopes right up in some cases to the upper limit of the terrace. 

Open sunny places are most sou^I after. In the whole of the 
temperate belt there is a great difference between south-facing slopes, 
which have sunshine in winter, and those facing north, which do not 
see the sun in winter and arc colder. The former are known as 
adrels in the Alps and saulanes in the Pyrenees, whilst the latter are 
termed ubacs in the Alps. In consequence of the difference the 
ubacs are often wooded, but, on the contrary, the sunfacing adreis 
are veritable espaliers on which snow melts soonest, and the slopes 
are climbed by bouses spaced out so as not to screen each other. 

Owing to these influences babifatioo is sparse and well separated. 
There are no big villages, but only hamlets and little clusters of 
houses near the land cultivated by their occupants. But complete 
isolation is not favoured by the very nature of mountain regions, for 
it Is necessary to live near the precious cultivable soil, and there must 
not be too much dispenion since the animals must oflen be collected 
and taken to pasture by a communal herdsman. In former days in 
order to economise fuel in high Alpine villages there was a common 
oven in which each household took its turn to bake bread. Besides, 
from November to April men must cooperate to keep roads open 
and to make paths through the snow. 

The mountain dwellers here, although closely packed, occupy but 
a small proportion of the area and form a sparse population. To- 
day, industrialisation and progress In stock-rearing in stalls to supply 
lie demands of the dmry industry have emphasised the contrast 
between the fairly densely peopled lower valleys and the higher areas 
which are now nearly empty and arc being further emptied owing to 
progressive discontinuance of large scale transhumance. 


SfOUNTAIN REGIONS IN HOT LANDS 
Life in mountain regions is quite different in hot lands, where 
highlands form the main habitable areas. In Ethiopia, Peru, Mexico, 
East Africa, and southern Arabia the uplands form a specially 
favoured area. The only MCepfioiis to this rule arc the rice lands, 
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in which the culiiration of a particular «real has moulded a special 
type of civilisation hostile to stock-rearing and to the mountain 
environment. Natural factors that make mountain regions un- 
favourable in the temperate belt give ^vantages in similar regions 
in hot or dry countries, where altitude causes physical conditions 
favourable to human settlement. 

As one goes upwards, the lower temperature gradually moderates 
tropical heat, as can be seen from the figures for Anahoac: 



Height 1 
htfett 1 

1 Jan. Temp. 

July Temp. 

annual Temp- 



TQTF. 

80-6* F. 

75 2* F. 


4.(00 ' 

55-4 * 

(62 

62 4 

Mexico City 

7,400 





The figures for East Africa ate similar. Whilst the mean annual 
temperature at Mombasa is 83-6* F., at Tabora, 4,000 feet above the 
sea, it is only 71-8* F. 

Another major factor is the rapid rate at which the soil absorbs 
and radiates the sun's heat in a dry and rarified atmosphere. As in 
mountain regions in the temperate belt, inversion of temperature 
takes place in the valleys, which makes the local climate still healttuer 
in some enclosed basins and narrow valleys, especially in Peru. 

In the tropics, moreover, highlands escape ftom the main body of 
tropical air, however little they reach or rise above the contour for 
3,000 feet. They arc cooled by the trade winds just when breezes 
blowing alternately from high tablelands to deep depressions and 
vice versa stress the difference between the mountains and their 
surroundings. 

There exists nearly everywhere a zone of maximum precipitation 
at varying heights. Recorded ai 2,600 feet in Java, it rises to 4,300 
feet in the Himalayas, and reaches a mean of 3,300 in the tropics. 
Above this the air becomes drier and drier, thus favouring a more 
direct influence of radiation on the soil and the vegetation above the 
cloud ceding. 

The distribution of temperature and rainfall explains the classic 
zoning of the belts of vegetaOon on tropical mountain sides. On 
most of the lofty mountains in East Africa there is parkland up to 
3,000 feet, after which follows dense tropical forest between 6,000 
and 9,000 feet, and higher up a zone of heather falling off gradually 
into cold, patchy grassland. Cultivadon, which finds favourable 
areas on the upper belt, has very high limits. Maize, barley, and the 
potato, and in some places rice and cassava, not to mention useful 
plants Lkc coffee and tea bushes, grow high up between the edge of 
the great forest and the wildest or driest ground near the summits. 
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In mountain regions in Central America and on the slopes of the 
tropical Andes the lierras frlas and {terras templadas form a zone 
of far denser population compared with that of the tierras calientes 
on the lower slopes, where the vegetation is luxuriant. 

These conditions explain quite naturally the restriction of perma- 
nent human dwellmgs to the uplands, where the greatest advantage 
is to be found. Every extensive mountain range in Asia, Africa, or 
America may present a scene of its own, but they all show the com- 
mon characteristic of having on iheir highlands groups of agro- 
pastoral peoples who have attained on the spot to a high degree of 
material and politico-social civilisation, formed dense settlements, 
built up large collections of persons with urban functions and be- 
haviour, and often even exercised political or feudal ascendant over 
the peoples in the lower valleys, whom harsher local conditions have 
kept in an inferior state of development. Thus, the highlands of the 
Cameroons, Kenya, Tanganyika, Madagascar, Ethiopia, and Yemen 
form fertile, densely peopled Islands in the midst of a wilder kind of 
country over which man has gained little control. Such wild 
country may take the form of luxuriant tropical forests in the Kolia 
district of Ethiopia or in the valleys in eastern Madagascar; it maybe 
dry scrub in East Africa, and bare and rocky desert in lowland Yemen. 

Thus in tropical mountain regions there is a real inversion of the 
diagram of settlements and human activity as it exists in temperate 
mountain regions. Some of those that have served as refuges for 
defeated peoples or have been more attractive than the inhospitable 
lowlands to the greed of foreign iavaders have been able to reach 
abnormal density of population and to be overpopulated at the 
present time. Surrounded by arid lands which were for long the 
ranges of pastoral nomads, the mountains in Kabylia and Lebanon 
still contain densities of thirty-nine persons to the square mile. The 
same density is found in the high valleys on Mount Kilimanjaro. 

These isolated highland communities, however, restrict their acti- 
vities to agriculture and to keeping animals nearby. Though they 
afford refuge and offer promising areas for settlement, mountain 
regions in hot countries have remained impermeable to industry. 
Cut off from the life of the world by regions of thick scrub or deserts 
that are difficult to cross and which keep away newcomers, they still 
form closed worlds away from modem economic development, and 
they seem never to have attempted the progressive adaptation and 
specialisation that characterises the history of temperate mountain 
ranges. 

MAN AND THE SEA 

The ses is rtaturaiiy an inhospttaMe and kostih element to man. 
On the coasts there are dangerous tides and storms, and the coastline 
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iisclf is the continental frontier beyond which there is only the vast, 
barren, inaccessible, and fatal ocean. But the sea is also a fishpond 
swarming with animal life and affording inexhaustible supplies of 
food. To take adsantage of these man merely explores the waters 
in order to catch his prey. In this way a whole mode of life has 
developed from contact with the sea. it is all the more strongly 
marked and efficient because it has overcome the dangers of the sea 
and freed man from his tics with the bnd. 

The forms of human modes of life based on the use of the wealth 
of the sea fall into three groups or iones differing essentially from 
one another by their degree of dependence on (he land, and conse* 
qucnily by the development of their ties with the sea. The most 
humble and most dependent on the land consists of collecting what 
the sea leaves or throws up on to the shore. Others mere advanced 
tap the riches of coastal waters without trusting to the sea out of 
sight of land and always avoiding the dangers of the open ocean. 
Lastly, others venture afar across the waves, as they have more or 
less perfected their engines and boats for the mastery of the ocean. 
Hence, the utilisation of the wealth of the sea should be seen from 
two vi W'poinw : as a source of food through fishing and as a pathway 
along which run the great routes of commerce and world trade. 

Gathering.— To some extent everywhere the seashore is a field of 
valuable crops that man may gather without danger and almost 
without trouble. In every climale throughout the world human 
communities live on matter collected from the sea. From very early 
in the history of man's evolution people living by the seaside have 
fed exclusively on animals left on the Caches by the tide. Neolithic 
man has left (races in kitchen middens found, for instance, on the 
Jutland peninsula and even more on the Danish islands. He pro- 
bably lived only on jetsam, for he seems in fact not to have knowm 
how to cultivate the land, rear animals, or work metals. Similar 
heaps of shells on the coast of Brazil {sambaquls) indicate the same 
primitive diet in contemporary people. 

Along the coast where the range of the tide is great enough to lay 
bare wide stnps at ebb, the sea leaves behind large numbers of 
creatures. The phenomenon occurs on the greatest scale on the 
shores of the Narrow Seas in northwestern Europe, where the rise 
and fall of the tides has a range in some places of more than 30 feet. 
On the wide stretch left bare by the ebb, and deluged with heat and 
light there is a swarm of living things. 

On the rocky coasts of the English Channel and the Atlantic there 
are viscous masses of sea-WTack on the beaches, where long sea- 
whipcord lies tangled. Sheltered by such plants, hiding in cracks in 
the rocks, and m pools swarming with food of many kinds live in- 
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numerable colonies of molluscs, cmstacea, and fish. There too in 
holes in the rocks just below low water mark are found lobsters, 
crayfish, and large edible crabs. Somesshat higher up there are 
swarms of shellfish, crabs, and shrimps. In this zone the fishing that 
feeds so many poor persons is done on foot. There too are found 
oysters and mussels, which, whether gathered or cultivated, have 
given rise to real industries. The cultivation of shellfish is a triumph 
of ingenious acclimatisation, for in their natural state oysters and 
mussels live in very clear water. For cultivation they ate moved into 
beds where the water is brackish near river mouths and where there 
are the best conditions for fattening. The mussels and oysters are 
collected from their natural water and carried to prepa^ beds. 
In the Bay of Morhihan alone there are 261 mussel b^ with an area 
of 380 acres. They are supplied from banks of mussels at the mouth 
of the Vilaine, where the water, which is greatly stirred by the waves, 
suits these molluscs. Similarly, on (he coast of Saintonge the waters 
off Angoulins, Chatellatfion, and Fouras supply oysters for the beds 
on the Isles of OI6ron and Marenncs. On the shores of the Atlantic 
between the Loire and the Gironde there are enormous banks of 
'Portuguese’ oysters that are collected by the boatload. 

On sandy shores the stretch between high and low water marks 
also swarms with molluscs. In (he Bay of Moot Saint*Micbel 
millions of cockles are ga(hered, (here are hosu of crabs, and, when 
the sand is slightly muddy, there are swarms of lobworms which 
crowds of youngsters dig up and seU to fishermen for bait. In the 
deeper water off the coast of the Somme d^partement, the Baie de la 
Seine, and Vendee, swarms of shrimps arc caught in little dragnets 
or bownets by fishermen’s wives or children. The lower parts of 
beaches are often covered with veritable submarine meadows 
consisting of tangles of long-bladcd seaweed, which shelters a whole 
world of Crustacea, molluscs, and fish, and these are gathered by 
longshoremen. 

Tlus marine vegetation is itself the object of organised utilisation. 
Everywhere on the coast of the English Channel and the Atlantic 
dwellers by the shore go down to the beach to gather seaweed. 
Sometimes this is sea-wrack torn up by storms and deposited by the 
waves in long blackish trails. At other times it is shore-weed, which 
is cut under water and brought ashore. Everywhere man has learnt 
the value of these weeds as manure, which by prolonged use trans- 
forms fields on the coasts into fertile gardens. 

These coastal resources are found all along the shores even when 
the tidal range is not very great, for the narrow intertidal zone is 
oflen compensated for by its wealth of fauna. The warm Mediter- 
ranean waters teem with an astonislung quantity of animals. A 
walk through a fish market in Italy astounds one by the \-ast quantity 



2W FORifS OF ADAPT ATtOV TO Tlrt EV\TROS>iEVT 

arid N'aticty of the crustacca, moltu^n. sca*wrchins. spiders, sk-orms. 
and shellfish lhat are offered for sale and arc called in Italian /n///f di 
mare. Among the mnumctable molluscs eaten by the Romans the 
oyster was the most sought after. The first oyster bed seems to have 

started at the beginning of the last century B.C.. and today cray- 
fish. cuttlefish, and a hundred other creatures form an important 
part in the dletofthcpoorcrpeopfein seaside towns in Italy. On the 
shores of the Etang de Berre, in southern france, a great crop of 
mussels is gathered by dredging or raking. 

In tropical seas inN-ertebrates surpass in numbers, size, and splen- 
did appearance everything thatcan be produced by temperate waters. 
The fauna of lagoons in atolls and round the coasts of tropical coral 
islands is unequalled in its abundance. During his travels in the East 
Indies, A. R. Wallace went into ecstasies over the vast natural fish- 
ponds. If the lagoons separating barrier rtefs from the land or those 
within the rings of atolls arc explored, an enormous quantity of life 
is seen; and, in fact, the existence of the islanders depends very 
largely on the yield from these calm and relatively shallow vvaters- 
In some of the lagoons in atolls there is pearl fishing, and in all types 
of bgoon the tutives collect mother-of-pcatl for export to Europe 
and Japan, where it is made into buttons. In other pbces annelids 
are picked up. Known by the native name ofpo/o/o, they live hidden 
in boles in the coral. They come out only twice a year at a time 
known beforehand to the coastal folk, who catch them in vast masses 
to eat and to turn into oil. In Samoa a favourite dish is a kind of 
prawn called rah, which is dug up from the sand in bgoons. Lastly, 
on the reefs at low tide the natives collect sea-slugs, which they dry 
and smoke for export as trepang to China, w here it is used for making 
soup. 

All these articles, whether cultivated or merely gathered, pby an 
important part in the life of coastal folk. But some are rare and are 
much sought after among inbnd people. Hence, they become com- 
modities of trade and assume general importance. Among these 
none pbys a greater part than salt, a commodity of the greatest 
necessity. In all ages man has sought it eagerly. Few seas lend 
themselves more to the extraction of salt than the Mediterranean 
owing to its high salimty and its long, hot, dry summers, when crusts 
of salt can be seen forming in holes m the rocks. Hence, from the 
earliest times salt has been artificblly made. Fbt basins are hollow ed 
out on low coasts and surrounded by little walls of earth. In spring 
seawater is allowed to enter, in summer the water evaporates, and 
in autumn the salt is collected. 

The salt trade was one of the oldest in the Mediterranean world. 
Among the most ancient roads in Italy is the Via Salaria, along 
which the Sabines imported Iheir salt from Rome. Just as the 
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possession of salt mines provoked wars between continental peoples, 
so one of the earliest kings of Rome wrested the salt marshes at the 
mouth of the Tiber from the Etruscans. The coasts of the Mediter- 
ranean have always been a favourite place for salt marshes, which 
are foxmd from the Gulf of Izmir to the coasts of France and Spain. 
Countries farther north exploit salt marshes, the importance of 
which has long been described by tustory. Thus, those in Aunis 
long supplied France and north-western Europe whenever difficulties 
of communication precluded the competition of Languedoc. In the 
Middle Ages the busiest roads were those from Poitiers and Limousin, 
to the salt marshes on the coast. A charter dated 1100 mentions the 
Via Sainaria, which ran from Aunis to AvaiUes-Lfmousine and later 
got the name of Chemin dcs Saulniers. The commercial importance 
of salt is found even among primitive peoples. Salt, which was a 
valuable product from the sea was not only used in cooking, for 
very early its invaluable use in preserving fish was recognised, and, 
in consequence, it become an article of distant trade. The ancients 
themselves carried the art of salting very far. It was through this 
that a Sow of trade developed between the countries of the north 
and those around the Mediterranean. By going in search of salt in 
the Bay of Biscay the men who fished on the Grand Banks learnt the 
way to Bordeaux, and the town became one of the greatest centres 
of salting cod. But the utilisation of the resources of the sea by 
gathering and cultivation is achieved from the land, and the men 
who earn their living from it are not sailors. The mode of life of 
those who leave the land to plough the waves in ships is quite 
different. 

Offshore Fishing. — In waters whose horizon is familiar to daily life 
the mode of life connected with fishing develops within sight of land. 
Some coasts are particularly favourable to this kind of fishing; that 
is, those where boats can move about in calm, sheltered water, 
protected from the dangers of the open sea by natural breakwaters, 
islands, rocks, or offshore reefs. They fall into Dvo classes which 
throughout the world have formed the cradle of fishing communities. 

First, there are the fjord coasts, which occur wherever land carved 
by former glaciers has subsequently been submerged by the sea, e.g. 
Alaska, British Columbia, Newfoundland, Labrador, Tierra del 
Fuego, and Norway. The fishing peoples on these coasts show 
astonishing contrasts between those that have not developed beyond 
the stage of primitive life, like the Fuegians, and those belonging to 
the most advanced communities, like the Norwegians. In fishing 
communities the natural environment is not the only factor in social 
organisation; it merely interacts with the stage of civilisation 
reached in the country as a whole lo fashion local humsn groups. 

II.O.— H 
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Among some primitist people* in high btiiudcs, in which lurrrn 
soil or scscre climates precloile #11 cultis-ation. fnhing supplies the 
very basis of life. Hesidrs the ITsVimos, for whom fishing is a 
seasonal complement s'f hunting, the llmlit #ml llaiJa Indians on 
the coasts of AtaslJ hue long liscJ by fishing tn the sea and risTfs. 
just as IS done by the primiiisc peoples on the coasts ofSilwria. The 
Aleuts also were a hunting and fishing people up to a few decades 
ago. At the cstfcme south of the Americas the Fuegtans hsc by 
fishing in the winding channels of their archipelago. They loc 
literally on the water, often ilccp-ng in ihcir bart canoes, the occu- 
pants of which form a social cell and oflrn a cbn. 

Among more adsancesl peoples man's lift no longer depends to 
strictly on fishing for the meansof subsistence do not all come from the 
produasof the sea. Out fishing is carried on with improsed boats 
and tackle, and the more plentiful catch nourishes a whole trade. 
Though prime necessities are not dertsed from fishing, yet it may be 
said that the acquisition of those necessities depends strictly on it. 

In Newfoundland the inhabitants rnpge in offshore fishing and 
arcalwaysmsightofthecoastorundershelierofthebays. Ilefrings, 
which spend the winter ©IT the south coast of the island, inisrate «t 
spring towards the Gulf of St taweenee and then in summer to the 
coasts ofLabrador. There the fish, which are caught in Boating nett, 
are salted, packed in barrels, or kept in ice. The ult fish is sold in 
the West Indies and to some estent in Europe. Fresh fish is tent to 
market in Boston. In the bays off Newfoundland lobiien are 
caught in fish-pots which are lowered to the bottom and their 
position marked by floats. Packing stations on the shores can the 
lobster meat, which is then sold the world over. 

But the main w-ealth of the Newfoundland waters lies in cod 
fivhing It IS carried on ail round the island, off the coasts of 
Labrador, and nowadays even in Daflin Bay off the coasts of Green- 
land. In these areas it is essentially offshore fishing, w hose incidents 
occur before the very eyes of the villages nestling in the bays. The 
little communities have all settled at the backs of bays, where the 
boats can be beached safely. ^Vhen the cod come near the coast 
between June and Sepierabcr, they arc caught m semes, which arc 
nets held up tn the water by floats and fxsinxed to the shore. At 
other limes when the cod movu away from the coast, they arc 
caught by baited lines cast from light dories. Fish not eaten locally 
are salted and dried. Near the fishing villages are scaffoldings 
formed of fir trunks and planks on which, aPer being cut open and 
gutted, the fish are hung up to dry. Salt cod is exported to countries 
itv Uopkal America and to the Mediterranean lands in Europe. 
Thus, the livelihood of Newfoundland fishermen depends on a 
market that covers the whole worhl. 
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The same is true of the sxvanns of fishermen who lie in wm! for 
migrating salmon as these pass along the estuaries of the North 
American coast. Salmon go up the rivers in Newfoundland at the 
beginning of summer and return to the sea at the approach of winter. 
These months are the fislung season, when fish are also caught 
in vast quantities in British Columbia, Oregon, and Washington. 
The fishing is often earned out by Japanese, Chinese, or Indian 
crews. Canneries pack the salmon in tins, which arc then sold in 
distant Europe. On the other side of the Pacific on the coast of 
Hokkaido just as many salmon swim up the lower courses of the 
streams in autumn, and fishing for them gives work and food directly 
to thousands of men. 

Probably the oldest and most active centre of the world's offshore 
fishing is to be found in Norway. The coastline is deeply inletted 
and offere a host of sheltered ports to quite small boats. The soil is 
barren, and only a narrow fringe of shore is inhabited at the foot of 
massive, inhospitable mountains facing a sea full of fish. Along the 
coast fairly shallow banks are periodically visited by migrating fish 
such as cM. Though herring are capricious in their appearances, 
the Same is not true of cod, which in the last thousand years have 
never failed to come into the neighbourhood of the Lofoten Islands 
and to the north of Cape Stad.' This explains the worldwide lm> 
portance of the Norwegian fisheries, which are the classic instance 
of a prosperous civilisation based on the sea and on the skilful 
specialisation of a people in the utilisation of marine resources. 

Another type of coast, which is characterised by lagoons and is 
found all over the world from the itangs along the Mediterranean 
and the haffs of the Baltic to the bgoons of the coral isles of the 
Pacific, contains many centres of offshore fishing that have de\'cloped 
independently according to local natural conditions. 

The greatest area of lagoon fishing occurs in the tropics. It 
corresponds to the distribution of the kind of coast proper to coral 
formations and found in an immense zone from East Africa to Central 
America passing through the East Indies and Oceania, the Indian 
and Pacific Oceans. Other lagoons in other parts of the world have 
given nse to a fishing mode of life, as can be seen along the Mediter- 
ranean and Baltic coasts. But though quite peculiar, these centres 
of maritime life occupy but a small area compared with the vast 
oceans in which coral reefs on the fringes of continents or islands 
greatly enlarge the inland water surface that fosters the fishing way 
of life. 

• Cape Stad marks ihe change of direction of ihe Noraegian coast, between 
Bergen and Trondheun^ it also marks ibc northern end of Ihe coast bor d e r ed by 
deep water and the beginning of the coast fnaged by a continental shelf, and is 
thus an important h}drotogieal limit. 
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Barrier reefs, whether on the borders of a continent or round an 
isiand, mark out long stretches of inland waters which encourage the 
presence of little boats. Thus the Great Barrier Reef of Australia, 
about 1,500 miles long and at an average distance of sixty miles 
from the coast, marks out a long basin, as do the sea-reefs of New 
Caledonia, which run at a distance of between one and eight miles 
from the shore, and the Great Sea Reef, fifty miles long, that runs 
on an average ten miles from the north coast of Vanua Levu in Rji. 
Throughout the tropica] Pacific this feature of coasts has encouraged 
fishing vnlhia the reefs. In the southwest fishing is of prime im- 
portance to livelihood and the standard of living m all the islands, 
and in some groups in Tuamotu and Tokelau the inhabitants owe 
nearly alt their subsistence to the ocean. 

Their methods of fishing are directly connected with the conditions 
of the environment. Little use is made of spears, and not much of 
line and hook, which, however, are skilfully fashioned. Bow-nets, 
fish-fences, and, above all. vegetable poisons are used. Nets are 
scarcely employed, except la lagoons to surround and catch schools 
of fish. A boat is needed to move about in the lagoon. Among 
primitive peoples boats are difficult to build, for planks cannot be 
cut from logs with stone tools. Canoes are made by hollowing out 
tree trunks, and to ensute its stability it is sometimes made double, 
but more ofieo it is fitted with an Ingeniously devised outrigger. 
Outngger canoes and catamarans have proved ocean-going, and in 
them the Polynesians have become excellent seamen able to navigate 
across wide spaces of ocean. 

Outside Oceania lagoon fishing is often found where the water is 
calm and shallow, as it is in the Philippines, East Indies, and the 
coast of Honduras. The inhabitants of these coasts were, together 
with the Polynesians and Malays, formerly the nuclei of navigating 
peoples, but today they are in course of disappearance. Hence, their 
influence has not been general, as was that of the fishennen in seas 
in the temperate belt. 

The Baltic bgoons. known as haffs, formed a fishing ground in the 
old days and were the most important in Germany until fishing in 
the open sea had developed. Most of the little fishing smacks used 
in the Baltic, are in the haffs where most of the fishing is done. 
Certain parts of the coast where there are nehnmgi and olTshore 
islands are favourite spots for fisherfolk. 

The sheltered bgoons in the Mediterranean arc well supplied with 
fauna, and fishermen have always crowded near them. The entry 
and exit of migratory fish was early noticed, and w'cirs were built in 
the graus to catch them as they passed. In this way each group of 
bgoons acquired its own seltlmcnt of fisherfolk. This is what 
happened at the Etang de Berre and the Etang de Thau in southern 
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France, the lagoons at Venice and Commachio in Italy, and those 
at Tunis, Bizerta, and Porto Farina in Tunisia. This tjpe of fishing 
is carried on not far from land in light, frail boats that could not 
endure the open sea. But the temptation to pass beyond coastal 
waters and venture out to sea was very great, and the lead was taken 
by experienced men who gradually gave up coastal fishing for 
voyages on the open seas. 

Fishing on the High Seas. — ^The chance of a successful voyage, the 
desire to extend the field of operations so as to increase the catdi, 
the search for the m^terious places in which schools of fish hid when 
not making one of their fleeting appearances, were all motives that 
gradually led fishermen on the coast to set out to find more and more 
attractive fishing grounds. In spite of distance and danger these 
fishing grounds have attracted men owing to the great fortunes to be 
gained from the quantity of fish on them. 

The geographical distribution of these fishing grounds depends 
closely on the natural conditions of their waters. They are found 
mainly in the north temperate belt and comprise three areas situated 
near the dividing line between the temperate belt and the cold belt. 
One of them is off the northwest coast of Enrope. the second off the 
coasts of Newfoundland and New England, and the third off the 
north coast of Japan. Their similarity is remarkable both in 
hydrology and relief. The teeming w-aters contain s’ast masses of 
microscopic creatures which form fish food. They cover a conti' 
nental shelf never more than 1 10 fathoms deep, so that the sun’s 
light and heat reach the bottom. Into it rivers from the land nearby 
pour large quantities of o^anic waste. 

The waters teem with Iffe. Three great famihcs of fish hold the 
first place, namely, herrings which are found mainly in the North 
Sea; cod, caught chiefly off Newfoundland; and mackerel, mainly 
off the north coast of Japan. Huge flotillas make their way to these 
chosen grounds; men leavx their native land to dwell on the sea, and 
their boats become their floating homes for weeks and months on 
end. 

Nowhere else in the world is Ibcrc such active fishing on the high 
seas. Tropical seas are richer in species than are the colder seas, 
but they are poorer in numbers of fish, and they therefore do not 
have such important centres of high seas fishing. But they have 
their own kinds of fishing, developed in fringing seas with ^nsely 
peopled coasts. One of these is in the Mediterranean, and the other 
the seas round China and Japan. 

The Yellow Sea is a considerable stretch of fringing waters of no 
great depth awd with, regular oitreavs, mhaiwted hy a fawna ©f 
tropical and subtropical spedes wludi extend as far as the limit of 
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the warm Kuro Siwo drift. The most important species are sea 
bream, sardjnes, sharks, tunny, and bonitos. Big flotillas of fishing 
smacks operate from all the large Chinese coast tosvns. 

The Mediterranean does not contain such vast swarms of fish as 
the northern seas do, for it lacks the wide expanses of continental 
shelf, and off some coasts great depths ate quickly reached. Never- 
theless, certain varieties of fish, caught in large quantities, form an 
essential source of food. Among them are the tunny, which migrates 
regularly, the sardine, anchovy, and mackerel. Fishermen in the 
Gulf of Lion do not stay in the open sea for long, since they have 
only little boats, called baieaux-baeufs or lartancs. On the other 
hand, Greek and Italian fishermen do not restrict themselves to their 
own waters, but go in great numbers to the coast of Tunis and even 
settle on the coast of Languedoc. But fishing in the Mediterranean 
has everywhere kept its archaic character and uses very small boats. 
Usually it does not supply fish enough for the local population, 
wluch eats a great deal of the commodity. The deficit must be made 
up from the north, where fish is more plentiful and where fishing has 
become a regular induitiy. 

Of the two great oceans that reach the Arctic and contain (he most 
productive fishing grounds, the Pacific is stiU the less important. 
But a great deal of ^hing has developed in its western portion on the 
continental shelf covert by the fringing seas of eastern Asia at 
places where the warm waters of t^ Kuro Siwo and the cold Oya 
Siwo current meet oft the coast of Hokkaido. North of lat. 37® N. 
northern species (herring, cod, salmon) become more and more 
numcious. But the grounds, which ate fished by crowds of Japanese 
boats, are of mere local importance, for little of the catch is exported, 
and most of it is eaten in Japan. Besides, fishing methods remain 
primitive. 

This Pacific fishing ground docs not bear comparison with those 
in the North Atlantic, where there arc very large fishing commumties 
endued with astonishing powers of expansion. The English, Scots, 
French, Dutch, Germans, and Scandinavians have all helped to make 
the waters of thcU continental shelf into a vast and continuously used 
fishing ground supplying enormous quantities of food for home 
consumption and export. They have also annexed to their own area 
not only the American grounds, where they continue to fish, but 
also the Arctic Sea, which they 'have gradually explored and used 
for fishing. They have built such improved boats and invented such 
efficient tackle that they catch far more fish than they can use, and 
with the surplus they trade all over the world. 

The North and Norwegian Seas, which teem, with fish and for 
hundreds of years have been crowded with fishermen from the 
adjacent coasts, witness the practice of two kinds of fishing. The 
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piracy seems >xry often to be the final stage in the des clopment of a 
maritime temperament. In Polynesia, uhere so much is owed to 
fishing, there w-as a period of expansion across the seas which spread 
their people and their clsilisation all over the Pacific. In Europe a 
whole nation of fishermen developed at the inner ends of the Nor- 
wegian fjords, a nation that has become essentially a nation of sea- 
men. They were the Vikings and Normans of the Middle Ages, who 
were not long in seeking other lands and spreading o\et the seas. 
They sctilcd in Scotland, penetrated the estuaries in England and 
France, colonised Iceland and Greenland, probably discovered 
America, sailed right into the Mediterranean, w here they conquered 
Sicily, and then look possession of the Canary Islands. They 
established intercourse w iih the East through the Baltic and Russia. 
In our own times the same activity continues in the same country 
and among the same people, and Norway is a land of seamen, aland 
of porters of the sea. Similarly, Amsterdam ow ed its prosperity to 
barrels of herrings, and it was by trade in fish that the Netherlands 
began their brilliant commercial career. 

The Opening of Seaways..— All along the immense sea front formed 
by the shores of the continents there are favoured spots in which 
contact with the sea is easier than elsewhere and in which the el^ 
ments allow themselves to be mastered. These places have contri- 
buted to the progress of navigation and from early limes bav e guided 
the coast dwellers to use the opportunities alTordcd by the sea. The 
presence of many inlets increases the points of contact with the sea 
and. consequently, the accessibility of the coasts. Some types of 
coast make settlement diffieult for nun; for instance, coasts formed 
by vertical, inaccessible cliffs and those wnh dunes and bars off the 
shore, such as arc found in North Carolma, Texas, Languedoc, 
souiheni Russia, and southwest Africx Such loo arc coasts fringed 
with forest screens, like those in British Columbia, the Niger delta, 
and the Guinea coast: desert coasts. like those in Baluchistan, the 
Hodramaut, and ooribem Chile; and those, lastly, that arc edged by 
frozen plains, like those in Siberia to the cast of the Lena. These are 
all repellent shores on which maritime activity has been able to 
begin only at isolated points and on the initiative of sailors from 
across the sea. 

Attmeuve coasts are essentially those with peninsulas embracing 
relatively small areas of sea. Norway, with Us one nule of coastline 
for every ten square miles of surface, is fringed with such inlets. 
Estuaries enable ships to penetrate far into the interior of continents, 
and the rivers entering them may lead even farther inland. In 
practice, up to modem times when ships have been built that are too 
large to go up nvers, estuaries have enabled ocean-going vessels to 
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move very far inlaod. In our times too Uiey afford sites for a cou- 
tinuo us line of seaports in the Baltic, North Sea, and English Channel, 
all of which are situated between forty and sixty miles from the sea 
and are what Ellen Semple has called ‘river seaports’. The same is 
true of all the big Atlantic ports in America from New England and 
the Hudson to the drowned estuaries of the Delaware and Chesa- 
peake farther south. 

Of all these favourable geograplucal positions none afford greater 
advantages than those arising from a situation in narrow seas. A 
map of the world shows straits as attractive sites for ports, for 
example, the Straits of Dover, the Bosporus, the Sound, and the 
Straits of Gibraltar, the importance of which is twofold. The most 
obvious advantage is the communication they establish between two 
nearby seas whose trade they dominate. But they also form part of 
the crossroads bettveen the seaway and the land roxites that reach 
their shores. Narrowness of the strait lessens its importance as an 
obstacle. The same factors connected with narrow seas apply, 
moreover, to fairly small enclosed waters where the attraction of the 
coasts facing each other has been enough to mainiam trade and 
vigorous maritime activity. 

Similarly, islands have served as centres of many maritime settle- 
ments and as ports of call for maritime nations. lake outposts of the 
land, islands afford (hose crossing (he sea a first stage in reaching the 
mainland. Such islands have oftea been pirate strongholds, but 
they have also afforded sailors safe and easily defended refuges 
where business between merchants from over the sea has been 
transacted in full security with (hose on the mainland. TTiis ex- 
plains the fortunes of Zanribar and Hongkong, of Smgapore and the 
Japanese islands as a whole. 

Furthermore, islands have played an important part as stages in 
large seas, where they act as isolated ports of call. The islands m the 
western Mediterranean (Corsica, Sardinia, and the flaJearics) were 
from prehistoric times ceaues of advanced civilisation, as is wit- 
nessed by numerous stone moaumenls. They served especially as 
rallying points for all the maritime peoples who used the Mediter- 
ranean: Etruscans, Cart^ginians. Greeks, Romans, Vandals, 
Saracens, Catalans, and medieval Italians. The islands in the eastern 
Mediterranean, especially Cyprus and Crete, were similarly used as 
stages, as »as also Gotland in the Baltic. 

One should, however, guard against too strict a determinism, for 
in truth there are many islands that have no sea-going people and 
the late settlement on uluch is coonected with the development of 
skills originating in other lands. Many small islands lost in the 
ocean have not been valued for Uuir position until the days of steam 
navigation, when they became coaling stations or relay points for 
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tranuKunic telegraph cablet. SuJi ha\e been ThunJay itland in 
Torres Strait. Guam, Ascension Island, Saint Helena, and Tristan 
da Cunha, sshich is noss’ alter the recent volcanic eruption, once 
again inhabited by small cultivators ssith liny holdings, vs ho get their 
subsistence from ihelr piotato (kUt rattier than from the sea. Tlie 
people on many of these Kland stopping-places ore there merely 
because of maritime business with which they have no connexion: 
fat example, the (Naorcs, which became tnhabtied. when the I’otiugucse 
discovert them m 1427, and Bermuda, which, uninhabited when 
discovered by the Spaniards in 1510, have both been settled more by 
landsmen and colonists ilun by fishermen or sailors 
Of course, some islanders, vvho liLe the Malay's and Polynesians 
were cramped for room in their islands, have tended to migrate 
across the seas in search of belter times. But apart from these in* 
stances, there ate ulanders who have never attempted to sail the 
seas: for example, the Corsicans, who are mountain shepherds, and 
the Irish, who are cultivators and herdsmen. Others have forgotten 
or neglected their martlimc traditions for long periods in their 
history, whilst others have given up nuLing a living from the sea in 
the same surtoundings aa those in which they hod formerly made it : 
for example, the people of the Cyclades no longer think lodayr of 
making a living except by growing wheal, looking after their vines, 
and grazing their goats. 

Nor bos nearness to a sea with plenty of fish always had a deier- 
mining influence. The Grand Bonks did pot awaken any local 
maritime occupation before the arrival of European sailors. Simi* 
laxly, though Iceland is encircled by ftshing-groundt, the island re* 
maincd a land of poor shepherds until the end of the last century. 
^^lthout wood to enable them to build boats, without salt to enable 
them convcnicnUy to preserve the fish they caught, without fuel, 
except peat w hich burnt w about flame and for (hat reason is scarcely 
suitable for drying fish. Icelanders for three hundred years saw the 
fishuig Heels of Europe carry olT before their eyes tons of cod and 
herrmg. pishing began in the island on the day when some old 
trawlers were bought in England in return for soles of wool to in* 
dustrhdists in Manchester. At the present lime the catch around 
Iceland IS greater in weight than that in Danish waters. But though 
the Icelanders were descendants of a people with on immemorial 
tradition of seafaring, an economic revolution, brought about by 
foreign trade and the consequent improvement in their standard of 
civilisation, was needed before they thought to assert their marine 
rights and take advantage of the proximity of fishing banks which 
had been known to and fished by others for many years. 

Physical advantages play an essential part only when ports have 
to be established and kept in use, but they have far less direct in- 
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fluence on the development of mantime activity 
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century included the Pacific and o’cn Ihe Arctic Sea ia the networks 
of world traffic. The occupation of the whole world was made more 
effective still by the development of airways which have been super* 
imposed on the main lines of seawa>'s over the greater part of the 
globe. 

Each stage in the mastery of the seas has corresponded to a new 
conception of international relations, to a reorganisation of trade, 
as well as to progress in nautical tcchiuque, and these developments 
have refiected the standard of dvilisatlon reached. The need for 
trade betw een human groups w-as in its origin the strongest factor in 
maritune development. No ailractloa seems to have been more 
compelling than that which from earliest times drew western peoples 
towards the Far East The diversity of the two types of civilisation 
and of trade goods soon led to commercial relations between these 
two to some extent complementary parts of the world. Trade was 
encouraged from the beginning by the existence of a lurrow zone 
of gaps and slender links dut naturally joined Europe and southern 
Asia. Between Eurasia and the Indo-African landmass an area of 
subsidence separates the two great continental blocks. It is marked 
by the Red Sea, Mesopotamia, and the Persian Culf, and farther on 
by groups of Islands, seas, and straits in southeast Asia. This 
collection of passagewa}^, isthmuses, straits, and narrows Im 
played an immense part in man's l^tory on the sea, one of the chief 
reasons bemg that it is shut in by deserts along its whole length. 
Hence commerce in ancient times was canalised in this narrow zone. 
On account of this North Africa from Cyrenalca weslw3rds belongs 
rather to Europe than to the African continent. It is mdeed only the 
southern frmge of the great zone of international traffic which runs 
through the Mediterranean and the seas connected with it. 

But even m these areas, m which man was attracted by the sea 
through the exigencies of international trade, he was able to master 
the element only very gradually. Long experience in restricted 
areas, in which man made discovery alter discovery and thus solved 
all the technical problems of local navigation, enabled h'm gradually 
to spread towiderareas in wtuchfurttaer experiments had to be made 
based on the scientific knowledge already acquired. 

The Period of Local Natigalion . — Man quickly Icamt to make use 
of the physical advantages of enclosed seas and the wind systems on 
them. The use of alternating winds, which enabled a b^t to sail 
out to sea and later to return to the shore was soon reduced to 
prmaples by the mantime peoples. These were the land and sea 
breezes of the eastern Mediterranean, the monsoons of the Indian 
Ocean and especially the hippal, the southeast trades in western 
Polynesia, and the northeast trades m the Canbbean. 

The eastern Mediterranean, the Intti^n Ocean, the southwest 
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Pacific, and the Caribbean were all areas in w hich peculiar implements 
and methods of navigation were elaborated, without any being 
capable of being spread over the whole globe. The outrigger canoe 
of the Pacific enabled Polynesians and Malays to cover vast ex- 
panses of the ocean. The ancestors of the Hovas crossed the whole 
width of the Indian Ocean to land m Madagascar. Ethnologists 
have shown that intercourse by sea may have been frequent along 
unknown routes between the American shores of the Pacific and the 
islands farther west. Sadiog in rudimentary boats whose sailing 
quahties were better than might be supposed from their construction, 
these primitive mariners may have been able to pass from the coast 
of Peru to the islands of the Pacific. Each of the areas mentioned 
above had no intercourse with each other before the rise of pan- 
oceanic navigation, but each had its own type of boat. There was 
theiaba (=Span. ‘raft’) of the Peruvian coast, the Malay prm/, the 
Norman drakkar, the Mediterranean irUre, and later, in a still poorly 
organised society, the Hanseatic kogge. 

On the whole, it was in the Medilerrasean that some of the most 
important, most lasting, and most umversally adopted technical 
improvements were devised. First, there was the substitution of the 
big triangular lateen sail for the primitive square sail made of a cloth 
sheet which was bellied out by the wind. Later, under Andrea Doria, 
the Genoese brought about another revolution by adding rigging to 
the sail to enable manoeuvres to be carried out and so to achieve a 
more complete use of the wind. But each of the navigational areas 
developed separately, and between them the sea long fonned an 
impassable obstacle. 

Beyond the familiar area, where the sailor was sure of being able 
to return to land and to forecast fairly closely the time of return, 
there stretched dangerous expanses forbidden by ignorance of the 
wind systems that prevailed in them and by dangers exaggerated in 
the imagination of sailors. Thus, to the south of the seas frequented 
by Arab sailors there was the dreaded Mozambique current which 
swept southwards furiously beyond the path of the monsoons so that 
return was impossible or thou^t to be so. Hence the northern limit 
of the current marked the end of the known world. 

Similarly, on issuing from the Mediterranean into the Atlantic 
sailors of the ancient world imposed on themselves exiguous tenta- 
tive bounds. Ships from Carthage and Cades went for along the 
coasts of Africa, and with favourable northeast trades reach^ as 
far as Sierra Leone, but in spile of the most favourable interpreta- 
tions of thcpenplus of H^ao, they did not usually pass beyond that 
point. Indeed, easy navigation stopped there, for other irregular 
winds prevailed which delayed progress and could only be used by 
experienced in the art of tnmnuog sails. 
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Among sailors of the ancient ssorld it uas almost an absolute rule 
to sal] in sight of the coast. Pilots headed from cape to cape or 
steered towards a nearby island. In the Mediterranean there are 
many promontories with high rocky brows that can be seen from 
afar; for instance, those in Cyprus, rising to 6,000 feet, are theoreti- 
cally visible 100 miles away, and in the clear air of the Les'ant the 
actual visibility is not far oiT the theoretical. Hence the Mediter- 
ranean coasts were all well known to the pilots, who recognised the 
outline of all the capes. Natogation depended mainly on piloting. 
It required close obsen-allon of the coast, which was left regretfully 
and as little as possible. So as not to lose sight of the capes and 
known islands sailors did not hesitate to double the normal length 
of their voyages and to increase their duration enormously. In 
sailing from Rome to Tarragona they sailed along the shores of 
Clruna, Liguria, Gaul, and Spain. In these days the principles of 
navigation has’C changed. For us danger comes from the land, and, 
when a ship is threatened by a stotm, she seeks safety by moving 
away from the coast and reaching the open sea. Sailors of the 
ancient world, when threatened by a stom, rowed for the shore. 
Up to the time of the Helicncs ships were beached at each stage of the 
voyage. For this reason an open, sandy beach was sought on which 
to land, and this increased the dependence on the land of all naviga- 
tion. The Phoenicians and Pbocians alone were able to sail out of 
sight of land and head across the op^ sea on the way to Spain. 
This was one feature of their commercial superiority, and one of the 
sccreu so jealously guarded by the sailors of Tyre that they preferred 
scuttling their ships to betraying it. 

The practice of navigation had inculcated in the ancients a know- 
ledge of sailing, many features of which have been lost, though many 
others have come into the common heritage without their origin 
being always known. Their caution and empLridsm. was still to be 
found in the instruaions issued to Mediterranean navigators in the 
sutccnib century. Throughout the maritime hegemony of Genoa 
and Venice there continued she practice of keeping ships off the sea 
during the four winter months. These rules, surviving ancient limes, 
show that the hfcditcrrancan was as a maritime region, one of the 
ctntics in which navigational skill made decisive progress. 

Vie Piinoceanie PtrioJ . — Dy facing sailors with problems unknown 
to the Mediterranean, entry into the Atlantic forced European 
seamanship into new techniques and obliged the maritime peoples 
to give up the routine in which Mediterranean navigation had been 
crystallised. The Ocean did indeed present new problems. Rrsi, 
the existence of tides struck sailors' imagination, and their mechan- 
ism remained a mystery to Aristotle and io> the whole of the MWdle 
Ages Secondly, the familiar landmarks were absent, and sailors 
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he translated into maps, ‘Wind and Current Charts' accompanied 
by notes, ‘SaiUng Directions’. Thmr use was proved when the 
American ship Wright sailed from Baltimore to Rio de Janeiro by 
the route advised by Maury and reached the Equator in twenty-four 
days instead of forty-one. Maury had demanded that the sailing 
ships, whose motive power involves no expense, need lake no 
account of the route followed, but only of the speed with which U 
was covered. Successive improvements of the course of the seaways 
placed the Pacific within rea^ of ships from Europe. Buache’s map 
still showed a Mer de FOueSt on the position of Alberta, but ex- 
ploration at the end of the ei^tcenth century and the beginning of 
the nineteenth brought the Pacific finally witi^ the range of v oyages 
from Europe. 

Thus, by the cod of the sixtccolh century the whole of the Atlantic 
had been explored from north to south, as had the Indian Ocean as 
far south as lat 40* S., the equatorial portion of the Pacific, and the 
Arcde Sea as far as Kovaya Zemlya and Spiizbcrgcn. 

The area explored was only slightly increased in the seventeenth 
century, except in Australian waters, BafSn Bay, and Hudson Bay. 
The rest of the world was explored after the second half of the 
nineteenth century, and this important fact in the history of civiliss* 
ties has caused a rev oluiioa in commettial and political ideas. After 
the discovery of the seaways, indeed, international trade ceased to 
take place overland by caravan, and the great overland routes were 
abandoned and forgotten. It is significant that large parts of Asia 
were better known to Europeans before the great voyages of dis- 
covery than they were in the seventeenth and even in the nineteenth 
centuries. 

The discovery of open sea routes, the solution of the maihematical 
problem of finding position at sea. through the invention of the 
chronometer, and the better understanding of the meteorology of 
oceanic areas and of wind directions, made possible the great 
exploratory voyages of the eighteenth and nineteenth centimes, 
notably those of Laperonse. Cook and Dumont d'Urville in the 
Pacific Ocean. 

The crossing of the seas spread the knowledge of commodities 
that were once unknown, rare, and dear, such as tobacco, sugar, 
coffee, tea, cocoa, silk, and rubber, which came one by one into 
European purview. Their fall in price due to the cheapness of sea 
transport encouraged the demand for them and stimulated their 
production, so that overseas trade was the chief factor in plantation 
development. It has also enabled cxilossal cargoes of foodstuifs, 
raw materials, and, later, manufactured goods to pass between m- 
dustrial and non-industrial countries. Great crowds of people 
amounting to hundreds of millions of persons, who were formerly 
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acti\ily was local, namely, the AleuUan Islands, the Californian coast, 
the West Indies, and Tierra del Fuego, the Amerindian lived a 
landsman’s life. Though it must be omitted that in the fiflccath 
century the Qucchuas in the time of the Inca Yupanqul were able to 
sail from the coast of Peru to the Pacific islands, this effort was an 
isolated expedilioa manned by bold warriors on rafts (balsas). 

^ ^ ,■» .>>(V 
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European civiL'satioa into America that opened the coasts of the 
continent to maritime activity. This feature of our civilisation is the 
last gift that the Old World has given to the New. It was not given 
until after the New World had adopted the kind of agriculture 
practised in Europe and based on European crops. Later, it adopted 
nunufacturing industry based on the use of coal and so took on 
another European practice. 

Furthermore, every nation which has aspired at some moment in 
its history to worldwide relations has tried to reach the sea, to con- 
trol its approaches, or to ally itself with maritime peoples. There 
are few land-locked States nowadays, via. Austria, Hungary, Para- 
guay, Switzerland, Czechoslovakia, and the late French colony, now 
the Republic of the Congo. Several of these countries have secured 
rights of passage by arrangement with their coastal neighbours. The 
institution of free zones in big commercial ports for the benefit of 
certain users is in ansiver to a need imperatively felt by inland nations 
to have access to the sea. The need is so vital that the right of access 
to the sea even for nations which do not occupy part of the coast has 
been recognised by intereaiiooal law. This right of access is in 
process of becoming one of the fuodameatal priaciples of the body 
of international law, just as t$ the principle of the freedom of the 
seas. 

On the morrow of the 1914-18 war reserved areas and special 
facilities m the German port of Hamburg were allotted to Czecho* 
slovidda, which is connected to the sea by the international waters of 
the Elbe. But the most typical example at the present time is 
Switzeriwd, which has a tnercantilc marine with a tonnage that 
reaches two-thirds of that of Portugal. As far bock as the first w orld 
war Switzerland had rights to the two ports of Kte and Genoa. In 
1921 the Barcelona Conference recognised the right of every country, 
even those without a coostlme, to have an ocean-going merchant 
fleet, provided thaC it had on its own territory a port of registry as 
the headquarters of shipping companies flying its flag. Swiss ships 
frequently seen at Antwerp, Rotterdam, Genoa, and Marseilles arc 
registered at Basle- This unexpected creation of a merchant fleet by 
a mountain state landlocked in central Europe illustrates better than 
any other example the need fell by all great modern stales to have 
transport across the sea. 

A thrust towards the sea has been a motive of diplomacy, an 
object of many empires, and the origin of latent rivalries that have 
added venom to diplomatic similes of another kind. Some of 
these thrusts towards ihe sea have remamed classic; for instance, that 
of Austro-Hungary towards the Mediterranean m 1914; that of 
Russia towards the Pactlie, BaltK^ Black Sea, and even the Mediter- 
ranean; that of Yugoslavia towards the Adriatic and the /Egcan; 
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and^ lastly, that of ths United States towards the Pacific and to 
strategic control of Central America, winch enabled it to take full 
advantage of its position on two oceans. In this plan for exclusive 
control are included the efforts of the United States to prevent 
Japan from getting a footmg in Centra America and their precau* 
tions to ensure their monopoly of the Panama Canal and of all the 
panqjs that might be Tnndf; acToss the isthmus. 

Some countries with wide outlets to the sea have, on the other 
hand, tried to extend their ruk to the coasts opposite. For a time 
Swedra succeded in making the Baltic into a ‘Swedish lake’; 
England had for long years encircled the Indian Ocean with British 
pons of call; and the United States is trying to male an ‘American 
hlediterranean’ of the Gulf of Mexico and the Caribbean Sea. 
The freedom of the high seas is a corollary of the desire to take 
possession of coastal areas. Coastal waters to a breadth of three 
sea miles alone come under the control of the coastal nation.^ The 
delimitation of temiorial waters as defined by intenutional law may 
differ because of local circumstances, but It always bolds to the 
principle of freedom of the seas once they have been deUmited. This 
pricdple of freedom of the seas, which since the nineteenth century 
has bm considered as a need by all nations, shows better than any 
other entenon the vital importance of the sea not only for maritime 
nations, but also for mankin d in general. 

' Ths figure, which was fonnerijr omferm throughout ths world, wu hised 
oa the dstance that a cannon couU fire; in recent uoire it has been extended, 
in tnany areas, to 4 or 6 mites, or even, as in the case of the Sea of Okhotsk, to 
to miles, and no loager for purely mdiiary reatous, but rather to protect 
national nghls over fisheries and over possible oilfields on ths coDtinenU] shelf. 
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Chapter 9 

DEVELOPMENT OF TECHNIQUES 

The character of the physical CDviwament and man’s reaction to it 
do not adequately account for the differences in the modes of life 
that occur in the world, for man himself is a natural force that can 
make itself independent of the surroundiofs in a way impossible for 
plants and animals. The nature and effectiveness of human effort 
find the possibility of transplanting modes of life and complex 
activities into other parts of the globe far from where they were first 
developed certainly bring technology into the scope of human 
geography. Thus it is possible to observe in iimUar natural eaviroa- 
ments striking differences between various human groups. These 
are essentially due to differences in the degree to wUch techniques 
have been developed, that is, the degree to which the means of acting 
and reacting on Nature so as to elude its infiuence have been ac* 
quired. Wrthin the same climatic region differences in techniques 
may destroy the basic uniformity of nature’s infiuence. 

FROM A PREDATORV LIFE TO tNTCNSIVX ACRKULW&E 

The spread of techniques is seen even in the earliest stages of 
civilisation. Strictly speaking, primitive peoples, the NaiurvSlker 
of German geographers, are in a state of nature and still quite 
without any techniques. In fact, such people do not exist or, at any 
rate, exist no longer. 

From our knowledge of prehistory we know that the rudiments of 
civilisation contain elements of techniques and that these go back to 
distant times when the distribution of climate over the globe was 
quite different from what it is now. Emi among the most prunili\ e, 
most isolated peoples who arc not sheltered from the influence of 
higher civilisations man is very far from being in the state of nature 
described by eighteenth'century philosophers. On material founda- 
tions, some of whreh were very resukled, there H-as ollcn built a 
very complex social organisation with a ps>'chological treatment of 
the environment marked by totemic practices and tabus at least as 
much as by utilitarian considerations. 

Thus, palaeolithic and neolithic dons one after another learnt the 
use of fire, the manufacture of tods, day modelling, the njabng of 
rope and yarn, and, lastly, the art of weaving. Yet it is certain that 
with prehistoric man as with the last primitive peoples of today the 
techniques were still too crude to be d>lc to save man from the 
231 
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tyranny of nature, especially in Ms efforts to find means of existence: 
food, clothes, and shelter. 

For primitive man nature herself provides food on the shore, in 
plants, and in animals; but as a rule these supplies arc not directly 
available, for to be used they require man to hav c tools or weapons, 
to observe, to take coordinated measures, to be disciplined, and to 
have a tactical plan. Consequently, the palaeolithic peoples, like 
primitive folk in the w orld today, adopted three elementary modes of 
life: gathering, hunting, and fishing. 

It is to be noted that in most cases these three activities arc found 
together and are combined in the modes of life of backward and 
underdeveloped peoples. The example quoted above of the Eskimos 
and the aborigines of central Australia and East Africa bear witness 
to this. They also show that these embryonic primitive techniques 
are observed to continue among peoples who are of very different 
race, but who have all undergone complete, lengthy isolation away 
from mankind’s general movement. 

A feature common to such dvilisations is the weak connexion 
between man and the soil. He is continually moving in search of 
food; he is a nomad vshosc track is not marked on the land over 
vshich he roams. He vtanders over huge areas to satisfy his im* 
mediate wanu. Among his companions social structure is ill* 
defined. There is no division of l^iour except the sharing of tasks 
of men and women in (he clan on the basis of the difficulty of the 
viork. Now, division oflabourisanccessary condition ofthe growth 
of techniques and the development of civihsation. It assumes 
settlement in a fixed place and os a result the new conception of a 
personal tight to own (he soil. With cultivated plants, domestic 
amnuls, and a piece of land, regular work, and thou^t for the 
future there appears the w hole complex of pastoral, agricultural, or 
agro-pastoral civilisalion whose innumerable aspects have been 
included above in (he description of the world’s various regions. 

Of all man’s steps taken to rise above the condition of a purely 
predatory animal suit quite near to the brute creation and its 
hazards, agriculture has by far the greatest amount of geographical 
evidence of success, for even in the world of today it is the occupation 
of ihc majority of mankind. It produces an enormous mass of raw 
material and foodstuffs for consumption or trade, and it has pro- 
foundly clianged the face of the globe. Original vegetation has been 
dcstro)cd, forests cleared away, and a wholly ariificial landscape of 
cultivation substituted for the natural vegeulion-types. This is a 
phenomenon that affects area and results in the greatest variety of 
geographical shades of difference. 

We have seen that agriculture Involved first of all a choice of 
plants intended for systematic cultivation. These were taken from 
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their wild condition and in some way adapted by man. The cuhi- 
vation of plants creates more ot less close ties betw een man and the 
land. These are looser when techniques are still undeveloped or 
when material conditions are particularly unfavourable; but closer 
when man is in possession of a number of implements and has 
evolved methods capable of mastering the soil. In the fonner case 
agriculture is extensive and in the latter it is intenshe. 

Between these two systems there is a fundamental diilerence. 
With the extensive system man has no permanent tics with the field 
he cultivates, and the work is of a nomadic, itinerant, and superficial 
character. In the jntensive system man dwells permanently on the 
same spot and clings to his land tenaciously. The first of these 
systems is generally found among undeidex'eloped peoples, wlulst 
the second characterises peoples who have reached a high degree of 
technical civilisation. 

The basic feature of the exiensJve system 1$ that cultivated areas 
are continually being changed. The natural vegetation is destro>ed, 
usually by fire; and when there is no longer any yield from the soil, 
another piece of ground is used. This procedure is followed by the 
Kofkus in central India, the hfois in Indo-China, and the Fang in 
Ogowe. The system reflects the ^kward state of the peoples who 
use it. The digging-stick and hoe are its essential implements, and 
no domestic gnim.iU are used in cultivation, which is restricted to 
crops that are easily grown and easily reproduced. These consist of a 
few grain crops, some fruit trees, and, more particularly, tubers. This 
sort of cultivation is, therefore, especially in favour m tropical Africa 
and South America, and in the ^cific blaods withm the hot belt. 

Survivals of the system are found in certain features of rural law. 

It is incompatible with private property and geneiaJJy calls for a 
scheme of communal land tenure. It sometimes requires a redistri- 
bution of land at fixed periods and regulates the common use of 
certain rights to the area left undistributed. Even in countries with 
advanc^ techniques that characterise the intensive sj'stem of 
agriculture in temperate regions, the right to common pasture land 
and the use of fallow by the herds and flocks of the village was a 
survival in the nineteenth century of the stage of extensive agricul- 
ture through which most of the agricultural peoples of Europe and 
other femi^rate lands have had to pass. 

Owing to the steady work which it involves and to the need to 
fertilise the crops and supplement nature’s parsimonious supply of 
water, intensive agriculture has given rise to innumerable complex 
techniques which consiituic just so many systems of cultivation. 
Methods as well as implements vary front place to place. It b 
possible, however, by ignoring diflerences of detail to consider that 
there exist today two main areas in which cultivation is intensive. 
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ing of certain animals to draw carts and the plough as well as in a 
different arrangement of the arable. Instead of a plot of land wth 
ill-defined, irregular, brushwood-surrounded outlines which satisfied 
hoe cultivation, the work of the plough demanded a big, long field 
with a regular geometrical shape. 

Up to the eighteenth century the implements used in intensive 
cultivation in Europe had scarcely been improved. Added to the 
plough was the Iiarrow, which was made of iron pegs strongly im- 
bedded in an iron frame; then the roller, consisting of a massive 
trunk of oak. or beech and used for pressing the earth on to the seed. 
The implements used for reaping long remained rudimentary. For 
the bronze sickle of the neolithic cultivators was substituted a longer, 
lighter iron blade. From the Middle Ages up to the eighteenth 
century the implements used by the labourer were restricted to 
spades, hoes, rakes, axes, forks, flails, and wooden shovels, osier 
winnowing bukets, and sieves. At the end of the nineteenth century 
the reaper-and-blnder machine brought about a revolution like that 
of the plough, for, except in regions like the semi-arid plains of the 
American West, where summer is dry and rcapmg can prolonged, 
the harvest was always a critical time for grain cultivators. The 
peasant was less concerned about tbe sowing and growth of his wheat 
than about the hazards that ought interfere svith the course of the 
harvest. He restricted the amount of seed to the acreage which he 
could harvest. Machinery has upset the data of the problem. 
Applied at first to reaping, mechanisation and, later, the use of tbe 
motor engine have permitted a theoretically boundless expansion of 
various crops and the tilling of the whole of the cultivable soil. In 
these days a crop has all the more chance of increasing if the ways of 
dealing with it are suitable for mechanisation. 

LAND-lfSE PLANNING AND ITIE IMPROX.UENT Of THE SOIL 

The planning of land use is another aspect of the improvement in 
the methods of the intensive system. Gradually, certain crops have 
been linked by man and his dependants with problems of production 
and consumption. Quite early the cultivable land included not only 
the arable, but also gardens, plantations of trees and shrubs, and 
fodder crops. Wooded areas and heaths covered with residual or 
spontaneous vegetation have been added to the productive land, for 
heaths yield cuttings of heather, bracken, or gorse for stable litter or 
for making compost; and land temporarily out of cultivation to- 
gether with heath and undergrowth have always been used for 
grazing animals. 

In contrast with these carefully tilled areas arc ihe unstable patches 
cleared by fire in the scrub or the forest, for intensive cultivation 
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allows perfect and coolinuous me of the soil, a continuity unknown 
in extensive cultivation. Planning, then, is not confined to the re- 
moval of spontaneous vegetation, but often demands important 
constructive work, like the draining of polders and swamps. In 
such areas the cultivated land is protected from invasion by the sea 
by lines of dykes arranged In successive rows or in zigzag fashion. 
In some vineyards in the Iberian peninsula it has been necessary to 
remove barren sand so as to reach the soil below, which is capable of 
sustaining plant life. To check excessive damp and assist drainage 
on some islands off the Atlantic coast of Europe farmers collect 
earth and pile it up in long ridges to form strips of fertility on the 
barren heath. Of like character arc the terraced hillsides in Mediter- 
ranean lands, western Asia, and North Africa. On slopes in the 
Douro valley and m Madeira such terraces form huge tiers held up 
by walls bavmg an area far greater than that of the parcels of land 
which they support on the hillsides. These tiny parcels are vitally 
precious, it is true, on account of the rich crops they carry, the 
quantity of human toil which they represent and reward, and the 
great market value of the produce they infallibly yield. 

The appearance of land depends therefore on the system of culti- 
vation applied to it. Bare and open in large-scale cereal cultivation, 
with little pasture, and for long used as poor grazing during fallow, 
the rurd landscape is cut up into a disorderly patchwork with lU- 
assorted crops, and enclosed by quickset hedges, spinneys, banks of 
earth, or low walls whose stones come from the ground enclosed, 
by fences, or some other means of enclosure. In districts where 
there IS mixed farming, there is pieoiy of grass and a good supply of 
animals. Thus the arrangement of the crops usually determines the 
look of the various kinds of country. 

Nowadays some of these districts, like vineyards or cereal country, 
are specialised. Others contajn different kinds of crops, five or six 
being found together. Of these diflerent land uses, fields are essen- 
tially ploughland, rcgubtly used for crops of cereals, tubers, or 
plants that need weeding, in a succession regulated by the system of 
rotation of crops whose vegetative cycle is completed within the 
year. By means of fallow or, more and more, by crop rotation, 
most systems of cultivation avoid the exhaustion of the soJ, some 
crops being particularly exhausting. Thus, the field puts on a 
different dress not only in the course of the year, but also from one 
year to another. The changes follow a rhythm connected with the 
constitution of the soil and with sowing, weeding, and reaping. 

Plantations of trees and shrubs occupy the soil permanently. The 
oldest trees so used are the olive, vme, and chestnut. Orchards of 
fruit and nut trees are more modem, often specialised, and even 
industrialised. Plantations do not properly belong to the European 
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system of inleDsive cultivation, hut in more primitive types of rural 
economy they form areas of great value, m which the most scientific 
techniques are apphcd. Groves of d:He palms require mao’s con- 
stant attention to their irrigiHion, fertilisation, and the ma'mtenance 
of their numbers. More scientific still and dependent on advanced 
technique are plantations of coifee, tea, rubber, or od palms which 
all bear great likeness to the big specialised orchards in Florida or 
California and to the extensive vineyards m Languedoc, La Mancha, 
and the northwestern Argentine. 

Gardens contain in a small space various trees together with crops 
cultivated according to an annua) calendar. Before market vege- 
tables were cultivated on a large scale, various kinds of them were 
supplied by gardens; but in plots attached to village houses, as in the 
diors which Russian peasants have even at the present time, there 
used to be a mixture in varying proportions of grain crops, shrubs, 
vegetables, melons, cucumbers, and strawberries, aromatic or 
decorative plants, and sometimes even industrial crops like hemp, 
whichwasformerly grown lofresh. well-manured soil ncarthc farms, 
or hke china-grass (ramie) which suU remains a garden crop in China. 

These bits ofland, which are sometimes very, vciy small, too small 
to be ploughed, with the sum total ofhuman toil expended on them, 
the mass of fertiliser and manure applied, the frequent watering and 
making up, the quick rouiion of dUTereni crops in the same plou, 
and the presence in the same plot of crops with diOerent periods of 
growth and maturity, represent one of the most intensive forms of 
cultivation and use of soil. Horticulture imports into the sphere of 
European cultivation techniques from the Far East based on a vast 
expenditure ofhuman toil. Tbehuerrasia the south ofSpain and in 
Mediterranean France and the Italian countryside in which coltura 
promiscua prevails, afford with their set of different crops examples 
of districts where the garden predominates. 

Grassland, or pasSureland, is that part of the farm land reserved 
exclusively for the production of grass and fodder. It is always 
roainlained, if necessary by irrigation. Like the field it needs reaping 
equipment, which nowadays is mechanised, for cutting, drying, and 
storing hay. After the hay has been cut, the pasture can be used for 
grazing. Besides natural grassland which has merely to be main- 
tained, farms include areas of man-made pasture formed and main- 
tained by the same kind of work as is used to make arable fields 
productive. But man-made grassland, the material symbol of the 
association of animals with agriculture, demands less frequent 
attention than does the field. Even when it is included m a system 
of rotation, it occupies the ground for two consecutive years. 

In a region where agriculture is intensive, /orexr is seldom the 
residue of a natural vegeudoa-type any more than is the heaih. 

It.G. — I 
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Their mclusioa in the region at once entails measures to maintain 
them, rules for their use, and in the case of the forest especially, a 
whole science of arboriculture based on the selection of species, plans 
for felling and clearing, and the protection of the undergrowth. 
When forest is included in a region, it supplies not only wood for 
building, for making fences and implements, and for fuel, but also 
foodslulls of high cash value and raw materials for modem industry. 
Mushrooms and fruit from the undergrmvih sometimes give rise to a 
seasonal occupation in collection and canning, and this appeals for 
labour over a fairly wide radius. Lastly, like the heath, the forest 
also supplies Utter and grazing for the local district. 

These various ways of using the land are sometimes clearly 
separated by fences. But often, too, the fields, meadows, woods, and 
g£^ens dovetail into each other. Some areas are both field and 
grassland, in which there are successive crops of cereals, tubers, 
vegetables, and winter fodder. Other areas, like the joualles in 
Aquitaine or certain districts in north Italy, arc regularly devoted to 
vines, fruit trees, and grain, or green vegetables. In the most fertile 
districts the use of fallow, which in some places is bound to last a 
long time, causes the reappearance of heath doited Nvith brushwood 
among the cultivated land. In these areas an increase in green crops 
at the expense of grain in the arable is accompanied by a change in 
the farmers* outlook and by a profound alteration In the traditional 
system of cultivation. 

These various combinations and frequent changes in the rural 
landscape reflect the extraordinary flexibility of intensive agriculture 
and enable an estimate to be made of the degree of independence of 
natural conditions won by the fannen. In old agricultural countries 
crops do not all occupy the ground that their importance would seem 
to require, and their distribution is explained by causes other than 
natural factors. Even in new countries, where agriculture has 
adopted the essential features of European cultivation, the siting of 
crops has not ceased to vary during the nineteenth and twentieth 
centuries 

To study the siting of the various products of intensive cultivation 
one must not consider each product by itself, as if It could choose the 
best place in which to thrive. One must also consider the siting of 
rival crops. Thus, in Australia, as formerly in the United States, a 
struggle for expansion is going on between wheat, barley, and oats, 
between viheat, maize, and tobacco, between fruit orchards and the 
vine, and between cotton, maize, and sugarcane. 

Besides, some crops have been driven out by others that have 
become of greater value or are hardier and better able to adapt 
themselves to natural conditions. Furthermore, the social structure 
of as agriculniral ooualr}' bar a daectiafluoace on the pacchmrk of 
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croos Thus iu Australia stock-rearing on an extensive system by 
sauatters has retreated before the advance of cultivation, as the large 
nrooerty owner gave way to smallholders who had just a few acres 
of land. In the Argentme the spread of cultivation in the provmce 
of Buenos Aires has, however, been checked by the opposition of 
large stock-rearmg landoft-ners. During the twenueth century there 
has been m new countries generally a retreat of stock-reai^g before 
the advance of agriculture and a progress of wheat and other cereals 
from the coast towards the grasslands of the interior. Almost esery- 
where loo large-scale grain production has been replaced by dairy 
oroduU, sheep have disappeared as homed cattle ^ve advanc^. 
Lid ordinary culUvaiion has retreated before irrigaUon and market 
gardens These developments are only adaptations due to new 
techniaucs and to the demands of the world market. Hence, smee 
the end of the nineteenth century they have been controUed by the 
crises and demands of the world market far more than by favourable 

uifto^^Su lSTO, indeed, the European market for agricultural 
nroduce had to deal with only a small number of other markets whose 
nroducUve capacity was small: but about the same time there took 
olace outside the sphere of agriculture a technical revolution in land 
Lid sea transporl. This lowered the barrier of distance which had 
isolated Europe from the more distant markets. Within a few years 
after 1872 the cost of transport was reduced by more than a half 
for wheat despatched by rail from Chicago to NewYork, and Ameri- 
can wheat brought to Europe across the Atlantic cost less than the 
Euro pe" product. In oversea countries r^way construction 
caused an economic upheaval which told wholly in their favour since 
their almost vir^ soil was capable of giving a good yield without 
being m^tained by fertiliser, and since in them land was cheap and 
still suffered neither the changes nor the handicaps that himper 
production in old sclf-containrf agricultural countries. Europe 
was unable to face the competition of this superabundant, cheap 
supply without a revolution in her use of land and in her system of 
cultivation. . 

In wheat production, for mstance, a whole host of countries be- 
came producers ope after the other as they got the necessary mach- 
inery. In the United States the number of cereal farms rose from 

2 rmlUon in 1S60 to 5 million about 1900. The area sown increased 
from 46 to 1 18 million acres, wheat production jumped from 173 
to more than 456 million bushels, and American cereals were sold 
in Europe as far cast as Bohemia, Thcnfrom 1880 Canada extended 
her area sown from I* to 4^ million acres. The Argentine in- 
creased hers frorn 4 million to 10 million acres, and Australia from 

3 million to 5 nullion acres; and during the same period Russ**^ 
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exports rose to 4 million tons a >car. In the face of these gigantic 
imports the price of Mhcal continued to fall in Europe. Supplies 
from the United Stales had already caused a fall of 25 per cent, and 
after 1895 imports from Russia and the /Vrgcnlinc provoked a 
further fall of 18 per cent. 

This crisis had an enormous effect on Europ»n agriculture, for it 
accelerated its mechanisation and industrialisation. Whilst the 
sickle and flail gradually svent out of use, applications of chemical 
fertiliser abolished fallow, and scientific technique came to the help 
of traditional experience. Crossing improved the breeds of domestic 
anunals, and scicaion increased the yields of com, potatoes, and 
sugarbeet. The farmer gradually gave up his independence and 
individualism to join in cooperative societies and to pass from an 
almost dosed society to one of open trading. To assist production, 
the purchase of supplies, and the sole of produce, associations of 
farmers were quickly formed in Denmark, the Netherlands, and 
Germany and later, in France and Italy. These changes nearly 
everywhere involved the introduction of larilTs meant to favour 
agricultural produaion in Europe In the local market, and so a 
precept of economics was formulated by which each country should 
draw from its own soil the food needed for its people. This theory 
was not accepted or acted upon in the United Kingdom. The 
developments were all destined to bring about more or less quickly a 
change in the appearance of the countryside and a fresh system of 
crop distribution. 

One of the flrsl results was the discontinuance of the traditional 
crops in favour of new ones. In the first pbee Europe gave up pro- 
ducing raw materials on her farms, and sheep-rearing was one of the 
first aciivilies affected. Since the Middle Ages the high market value 
of wool had caused good returns to European farmers even on the 
poorest and most infertile soils, but the acclimatisation of wool- 
sheep in Australia, South Africa, and South America brought on to 
the market such vast quaniiiics of cheap wool that the price of this 
raw material fell by more than 34 per cent. Silkworm rearing was 
similarly destroyed by the competition of Far Eastern countries, 
which had been brought closer by developments in transport. The 
sale of oil from cottonseed and groundnuts brought about a general 
decrease in ohve cultivation in MeditenaDcan Europe, and at the 
same time the dropping of rapeseed from the tradilional rotation of 
crops m western and central Europe. Of the textiles flax and hemp 
saw their crops reduced owing to the imports of foreign rivals, the 
chief of which was cotton. As for very profitable dye plants like 
ma dder, they disappeared from 1869 onwards in face of chemical 
dyes extracted from coal 

On the otf^ hand, some crops benefited by the unprecedented 



DEVELOPMENT OF UCHNIQUES 241 

boom. The effects of the crisis were aggravated on viticulture by 
the ravages of the Phylloxera, but within fifiy years the vine gave 
rise in most of its important areas to a specialised and industrialised 
form of production. By 1885 it had recovered so greatly that wine 
production was not long in exceeding demand, and some of the vines 
were dug up so that the land might be used for other purposes. 

Horticulture, that is, the intensive cultivation of green vegetables, 
fruit, and flowers, developed in proportion as the growth of towns 
involved modifications in the customary diet by affecting the social 
structure. In France there came into being a senes of districts with 
market gardens and orchards whose produce was despatched in due 
season to the home or the export market. Market garden produce 
from Provence and Rousillon was followed by that from the lower 
Loire valley, by that from the Channel coast, and, lastly, by that from 
the Pans region and well watered districts in Picardy and Flanders. 

Lastly, the fall in the value of woo), which led European fanners to 
treat the sheep no longer as a source of that commodity, but of meat, 
was accompanied by a change in the senes of crops. The English 
breed of muCtoa*sheep could not in fact be kept on poor pasture and 
stubble. It dislikes dust, beat, drought, and travel, so fields of clover, 
lucerne, or roots bad to be planted to produce feed for it. In less than 
fifty years the number of sheep fell offby 75 percent in Oerzaany and 
40 per cent m France. In place of sheep, horned cattle and pigs 
increased enormously in number, and this caused fallow to be re* 
placed by rich fodder crops that were not seldom added as the last 
Item in the old three^year rotation. The keeping of the animals 
permanently m stalls, w hi'ch became possible owing to the abundance 
of farm-waste and by-products of agricultural industry, ended by 
making stock-rearing dependent on an increase in agricultural 
production. 

The price of products from stock-rearing having fallen less than 
that from com crops and the demand for meat and dairy produce 
having grown as the population increased, fanning in Europe tended 
towards stock-rearing and dairying. Several regions in which the 
formers had used their animals merely to provide food for their 
families, to give manure, and to work in the fields, now concentrated 
on the export of meat and dairy produce. By and large rural 
Britain became a vast grassland in which fodder crops replaced 
cereals. Gradually, the growing demands of industrial towns 
attracted butter from Denmark and the Netherlands to the English 
market. la this way the pull of the market of the United Kingdom 
had effected a great revolution on farming and agricultural practice 
beyond the frontiers of England right on to the continent. 

In Us turn stock-rearing had to adapt itself to the trends intro- 
duced into the supply of food by the progress of industrial technique. 
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About 1S70 margarine, a substitute for butter and lard, sfipcarcd 
for the first lime on the marVet. ll had been discovered as a result 
of a competition initiated by Napoleon III. Shortly afterwards 
stocl-rcorcrs began a bitter struggle against the making of fat 
substitutes which little by little replaced animal fats, vegetable oil, 
and whale oil. By 1890 the demand for margarine had increased to 
such a degree that it necessitated a change in direction of intensive 
cultivation. Until then, in fact, animal fats bad been of more value 
than meat, so that now farmers sent to market animals that were 
younger and younger and ready for slaughter in a very short time. 

Thus, in the nineteenth century the crises that came upon Euro* 
pcan agriculture greatly modified its structure. During the tw entieth 
century the world depression of 1929*36 merely accentuated dev clop* 
ments that had begun previously. The problem was now in what 
way to struggle against the stump in traditional agricultural produce, 
and to replace them by newr ones in the shape of lean meat, dairy 
produce, green vegetables, and fruit. Farming gradually became 
more and more industrialised, and protectionism tended everywhere 
to be strengthened. 

Since the cad of the second world war the general economic out* 
look has greatly changed, but it still continues to move in the 
direction of incteasing the intetmve system of cultivation by Intro* 
ducing more and more scientific techniques into underdeveloped 
regions. 

In spite of slumps man’s need of foodstuffs has increased faster 
than harvests have, mainly because of an unprecedented rise in 
world population. Besides, in overseas lands the agricultural output 
has not slackened, and these countries have to an apprccuble extent 
followed Europe in giving up cereals in favour of vegetables and 
dairy produce. In the United States the pioneer age has ended, and, 
moreover, the demands of the home maikct have increased to such a 
degree as to make the exports of meat and wheat insignificant. In 
Canada and Argentina the best lands have already been cultivated. 
Lastly, the Soviet Union absorbs in the home market the whole of its 
agricultural production, both foodstuffs and industrial raw material. 
Hence, econoimsts are wondering whether world agriculture is 
capable of modifying its systems of production and the planning of 
Its farm land quickly enough to satisfy the ceaselessly growing dc* 
mands for foodstuffs. But such fears are groundless, for innumer- 
able agncultural peoples are siUl usmg out-of-date method and 
have not been touched by the great development that gave European 
agriculture all its flexibility and allits efficiency. New countries have 
scatcely begun to pracdse mixed fanning and crop totation in a 
reasonable way. The people of the Far East have not yet succeeded 
in introducing stock-rearing into their plan of work. In fact, the 
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use of techniques am swell a^icultural production to astonishing 
proportions, to such a degree indeed as to render excessive a regular 
or even periodically slackening production, as was seen in the last 
century. Geographers must guard against hasty generalisations 
based on a mere examination of statistics and schedules, and they 
must not subscribe to the theories of pure economists. In the 
eighteenth century Matthus calculated that the population of the 
world would be 20,000 million persons in 1950, and we are still far 
from that figure. In 1934 demographers foretold that live births in 
France would not be more in number than a figure which has in fact 
been exceeded ten times. Lastly, in 1898 Crookes, an English scholar, 
predicted world famine In 1938, a date on wluch the world was just 
recovering from a crisis of general over-production. It may, there- 
fore, be thought that the fears of present-day prophets are without 
a more serious foundation and that their calculations are no more 
realistic thnn those of their predecessors in the dangerous path of 
forecasting the destiny of the human race and the limitations of its 
agricultural activities. 



Chapter 10 

RISE OF THE INDUSTRIAL MODE OF LIFE 

Industry is to be found everywhere on earth, in every age, and in 
every degree of tcchiuque. It ts older than, agriculture, older even 
than pastoralism, for there existed even in prehistoric tunes places 
where Quit was shaped. Flint implements chipped at Pressigny in 
France were traded over a wide area. Most primitive men have 
tools even when they are ignorant of cereal cultivation or the art of 
domesticating animals. The need for food, clothes, shelter, and 
defence made various tools, weapons, utensils, and fabrics or 
dressed skins an absolute necessity. 

It is impossible, however, to speak of an industrial mode of life or 
an economy based on industry so long as the work was carried out 
in the nanow family circle and its products merely used on the spot, 
for then the operation formed part of the economic complex which 
was predominantly pastoral or agricultural according to the io* 
Quence of conditions m the environment and of the techm'ques. The 
industrial mode of life does not really appear until the work U done 
no longer just for personal use by the in^vidual maker or for the use 
of members of his nartow conunuiuty, but for the purpose of trade 
and with a market in view. It was in the rise of wide intercourse 
bnween peoples that the industrial mode of life found the germ of its 
growth and the basis of its existence. In this intercourse must be 
sought the motives that inspired technical inventions, discovery of 
new processes, and the division of labour. In every age and in all 
countries the industrial mode of life has come into being and grown 
together with trade. 

In early times Greece was a good market for the Phoenicians of 
the Mycenian era, and in the days described by Homer the Greeks 
still valued Phoenician goods above all others. Later, in the eighth 
and seventh centunes, n.c., the Greeks, especially those from 
Miletus, Cbalchis, and Connth, made persistent elTorts to establish 
outlets in the shape of trading posts for their industrial products and 
to get markets from which to supply their own workshops. In the 
sixth and fifth centuries the Athenians began to turn their eyes to- 
wards the whole of the Mediterranean, and their industries l^came 
vigorous only as their overseas trade increased. 

Besides these, many examples can be found in different ages and 
different countries. China, whose silk cloth and pottery were in- 
tended for export as far as to the West, collected around herself a 
whole host of economic dependants from Japan and India on the one 
244 
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hand to the oases of western Asia on the other. In central Africa 
and even among the primitive Australian tribes it is possible to find 
clans that are specialists in the manufa cture of tools or weapons and 
which owe this direction of their rudimentary economy to markets 
that existed among their neighbours, hi the Middle Ages Flemish 
towns specialised in the cloth industry merely to supply goods to 
Mediterranean merchants. 

In spite of the abundance of her wool, England became a great 
source of the commodity only when she could work for export and 
become the rival of the Flemings in Mediterranean and central 
European markets. Furthermore, she became the home of the great 
Industrial Revolution at the end of the eighteenth century when her 
trade spread over the whole world and distant markets became open 
to her. It is easy to understand the awakening of the spirit of in- 
dustry in Manchester and Lancashire generally under the influence 
of trade, first with Ireland m the fourteenth century, then with the 
Levant through London middlemea, and, lastly, the business com- 
plex in Liverpool, which enabled Lancashire and Yorkshire to 
import wool and cotton cheaply from abroad so as to maintain a 
^eat mechanised iodustry. llte same precedence of trade over 
industry is seen in Glasgow. Examples are no less numerous is 
France, where the silk industry at Lyon and the textile manufactures 
in Alsace and at Rouen were created by the demands of trade. 

In days nearer to our own the United Stales did not awake to the 
industrial mode of life until the end of the nineteenth century. For 
long years the settlers preferred farm work to any other form of toil, 
and for more than a hundred years manufactured goods were im- 
ported from Europe. The United States did not become a great 
industrial country until they had a large market. At first such a 
market was found on their own immense territory, where from 1S63 
onwards fresh regions called for goods every day. The manufacture 
of farm machinery and vehicles followed the westward march of 
centres of grain cultivation. The growth of specialised agriculture 
was responsible for the manufacture of fertiliser in Georgia, to be 
used on the cotton and tobacco fields and the market gardens. The 
growth of towns brought brickfields and cement works to the fore. 
Near Denver the working of mines started a whole mactune industry; 
and soon all the eastern region and the 'Manufacturing Belt’ began 
to work to supply the vast West with manufactured goods. But 
though tlus industry was already huge, it needed the support of the 
world market, and during the free and widened phase in the two 
world wars the United States finally became a great industrial 
counfry. Thenewsuttof their indastiYtssasrkcd bys vast i/icfcascftt 
thcuscofconsumergoods.acolossalrusbtocxport machinery, cotton 
goods, motor cars, aircraft, and machine tools to the w hole world. 
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Thus every widening of geogiaplucal horizons and every increase 
in intercourse carries the fortoaiion of industrial centres into most 
pans of the earth. Under pressure from trade countries most ad- 
vanced in techniques have had to think out material means of im- 
proving and multlptying their manufactures. In particular, because 
western Europe become more and more commercial, it has be- 
come more and more industrial. 


DEVELOPMENT OF THE FORMS CM* CCDUSTSIAL ECONOMY 

The first stage in the development of the industrial mode of life is 
home and village industry. The family and the village are narrow 
circles aimin g at satisfying their demands without asking anything 
from others. For long ages at the birth of civilisation and still today 
in some underdeveloped communities articles in common use are 
made by the family. By ‘family* is meant here not the simple ele- 
mentary group consisting of parents and children, but a wider whole, 
an extended ramily such as existed stiU a short while ago in western 
Serbia and tnclud^ grandparenu, coUateml relatives, and-even the 
senants. Members of the family are both workers and consumers, 
an arrangement that demands the dev'clopment of a great variety of 
talents in the members of the lilUe communi It tt-as characteristic 
of Creek society in Myceniao and Homeric times as well as in that of 
Classical Greece, in which latter, however, several crafu had already 
emerged from the family circle to operate in specialist workshops. 
Some particularly isolated districts like the Pyrenees, Norway, and 
Bulgaria that were poor in surplus goods for use in trading long 
remained rooted to this elementary economy. 

Village economy belongs to the same type of industry, for it is 
restricted to a closed circle and is a mere extension of family economy. 
It was characteristic of mediaeval village life in Europe during the 
feudal ages, and it is sliU to be found in big villages in IncEa and 
Southeast Asia. In Europe craAs have gradually disappeared from 
the villages. First, there developed spmners, weavers, and nail- 
smiihs, then tanners, hatten, tailors, joiners, Cartwrights, locksmiths, 
and even bakers, The tendency to the separation of crafts was en- 
couraged. then more and more mcrcas^l. by the rise of trade, markets, 
and intercourse between peoples. Under this inHuence village 
economy lost ground. It did so easily is open countries, but was 
difficult to eradicate in closed countries. 

As soon as trade appeared on the horizon, industry tended to 
escape from the narrow surroundings of the v^gc and to concen- 
trate in towns, where it found more labour, more trade, and greater 
possibilities for trade. In Europe this form of industriri concentra- 
tS&o in the towns was geucraJ lie MiddieAgcs. ladtairy 
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became strongly organised in corporations, uliicii were larger groups 
than families, but were more specialised. It was characterised by 
low productivity, constant maintenance of the standard of work, and 
stability of the supply of labour, taw materials, and conditions of 
sale. It was due to the fixity of mediaeval society. Its chief aim was 
to produce goods for regional consumption, for costs of transport 
over long distances were prohibitive. There were some centres that 
had a wide trade radius; but they were few, and their activity was 
often short-lived. Flemish, Italian, and Rhenish towns all had their 
own times of prosperity. 

A day came, however, when wider outlets opened up and towns 
were led to increase production. Labour had then to be sought is 
rural districts. In France the development began in the reign of 
Louis XI, but it took place rather earlier in Engird and even earlier 
in ETanders and Italy. The association of towns with rural areas ui 
industry became the rule in western Europe in the seventeenth and 
eighteenth centuries. The town managed the work, but the looms 
and work-people w-ere maialy is the country. This arrangement 
developed owing to the extension of the markets, which necessitated 
a call for hands from the country to form the bbour sufficient to 
supply the greater demand. Moreover, industry brought in extra 
cash for the country-folk, who occupied their spare time with it in 
winter and did not give up working on the land. The combination 
of loom and field enabled the European countryside to be greatly 
Overpopulated for nearly Dvo faundr^ years. 

The symbiosis lasted for a long time in the Black Forest, Upper 
Bavaria, the Erzgebirge, the Ardennes, and Bohemia. Today it still 
constitutes the basis of the silk industry at Lyon, in the region of 
Milan, and throughout Tosan in Japan. It is also found in some 
metallurgical industries in the Ar^nnes, Champagne, and the 
northern Jura. It might be revived in the modem industrial organ- 
isation, which is in course of fonnatioa, owing to the systematic 
decentralisation of some industries and the artificial industrialisation 
of rural dutricts. In fact, however, up to the great industrial crisis 
which preceded the second world war, a progressive disintegration of 
this association of town and country was evident, as industry became 
concentrated in large, specialised workshops and factories. 

The greatest disadvantage of this industrial system is that its pro- 
duction is seasonal, small, and irregular owing to the instability of 
the work-people, for whom work in the fields is (be spur to home 
industry. The system could cot resist the extension of the markets 
or the mcreasing demand, and it already contains the germ of 
technicnl contraction, for some employers have acquired the habit of 
coUecting near their residences the 6aads to whom they suppfy (he 
articles needed for the work. 
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The factory system developed in England in the second half of the 
eighteenth century. It became general in France in the second 
quarter of the nineteenth century and in Germany twenty-five years 
later. The system introduced a series of technical changes known as 
the Industrial Revolution. It took place in countries with the widest 
and most vigorous foreign trade, that is, in Western Europe and first 
ofall in England. Themcchanic^mventions that have revolutionised 
the W'orld were all linked together to meet the need for increased 
production. In England, for instance, the textile industry was com- 
pletely changed in twenty-five years. As a result of the improvement 
oftheloomin 1733, the spinners were unable to supply yam enough 
for the weavers, and the invcaiioas of Hargreaves, Arkwright, and 
Crompton, between 1764 and 1779, were needed to give to spinning 
machinery the abihty to supply vast quantities of yam. The position 
was, therefore, reversed, and for a time the weavers were unable to 
use all the yam supplied by the spinners. A fresh effort was needed 
to increase the output of the looms. About 1815, after Cartwright’s 
invention of the pow-er-toom, the weavers became able to work at 
the same pace as the spinners, and the mechanical loom replaced the 
hand-loom in the industry. 

The revolution did not take place simultaneously in the various 
European countries. The more advanced a country was commer- 
cially, the earlier the development was accomplished. It was com- 
pleted ^st in England, wldch was a maritime, commercial, and 
colonial power in full fiight in the nineteenth century. It penetrated 
into France and then into Germany, but it was slow in reaching the 
United States, where it afterwards blossomed out, strengthened, and 
improved in such a way as to attain for man’s advantage huge 
economies of time, labour, and costs. 


THE NATiniE OF LARGE SCALE INDUSTRY 
One of the chief features of the structure of industry as it was 
formed in the last century is its geographical concentration. By it a 
large number of wage earners are assembled in buildings in which 
powerful and delicate machinery is worked by water-power, steam, 
electriCTty, or the internal combustion engine. The machinery is too 
expensive to be bought by an indi^ual worker, as were the old 
instruments that were worked by hand or by simple mechanisms, 
and it is too bulky to be housed in a craftsman’s cottage Conse- 
quently, It IS installed by big capitalists or public companies, or, in 
some kmds of political organisation, by the state. In any case its 
operation calls for the building of huge factories employing an ever 
growing number of skilled and unskilled workers. Factories crowd 
together and in the end form whole towns concentrating on a single 
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industry. On the continent the oldest of such towns are the iron 
and steel centres of Le Creusot and Essen: in Great Britain it was the 
textile industries — cotton in Manchester and wool m Leeds — which 
gave them birth, and in the United States the engineering industries 
of New England and the Appalachians 

This change in production technique has had incalculable results 
on the distribution of population. It soon caused the growth of vast 
mdustrial districts in which the density of population, artificially 
influenced by the concentration of industry, lus immensely exceeded 
that of the richest agricultural countries. With a soda! structure 
differing profoundly from that of rural districts, the population no 
longer hves on local resources, as workers used to do in the days 
of home industry. Its maintenance by means of supplies brought 
almost wholly from outside demands an enormous increase in trade 
not only to secure the raw materials for the machinery to turn out 
vast quantities of manufactures, but also to feed and otherAvise supply 
the swarm of workers. So was set in motion during more than two 
hundred years a cumulauve process that up to the great crises of the 
twentieth century has buiit up around great industrial districts huge 
markets which require a ceaseless growth of trade superimposed on 
the trade that bad initially caused the industries responsible for this 
hypertrophy, 

la each of these modem iodusiries there grew up very quickly a 
minute division of labour with the aim of increasing production 
through specialisation in stogie movements. The classic example is 
the Lancashire colton industry, in which tnerebaots bought the raw 
cotton and sold it to the manufacturers, others corned the raw 
material over sea or land, and suU others, wholesalers, bought the 
manufactured goods from the miUs to sell them again. Some whole* 
salers sold the goods to retailers in the United Kingdom, whilst 
others exported them. Some exporters dealt only with China. 
Furthermore, there were among tbe manufacturers, who w'ere un* 
skilled in commercial operations, an infinite number of specialisa- 
tions, including among others spinners, weavers, bleachers, and, 
dyers. The first of these worked mainly in South Lancashire and 
were divided into makers of fine and coarse yam. On the other hand, 
weavers were concentrated in East Lancashire and were divided 
according as they made hosiery, quilting, muslin, cotton cloth for 
export to India, etc. 

From this division of labour came technical progress, since it 
limited a factory or department of a factory to producing a certain 
uniform type of goods, and this soon led to standardised production 
at a lower cost by experienced bands. Division of labour came into 
practice not only in single factories, but also between factories in the 
same line of production, and indeed between various industrial 
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districts, 'which introduced it for reasons of economy. In metallurgy, 
for instance, countries like Great Britain, Germany, and France, 
which engaged in hea>7 industry and produced pig iron and steel, 
were distinguished from those engaged in light industry, like the 
Netherlands, Switzerland, and Italy. 

Yet the division of lalraur, which commended itself to the tech- 
nique of production, bad great drawbacks for the management and 
independence of industrial finos. The increasing number of small 
firms provoked keen competition between factories and led them to 
lowertheirpncesdangerouslyinordertosell their products. Besides, 
it was impossible for a bttle concern to estimate supply and demand 
exactly and, consequently, to avoid overproduction, which led to 
crises of glut, unemployment, and financial straits. The increasing 
number of producing firms caused a general rise in costs and difficulty 
m organising adsertisement and sales. It also made equally r^ificult 
the raising of capital so as to expand production, exploit new in- 
ventions, and buy new machinery and cquipmenL Hence, the tn- 
(Uvidualindustries w ere soon induced to form organic concentrations, 
and this gase rise to the huge American trusts and more recently to 
the big Soviet kombinaiy. 

This conceniruuon brought about first of all an integration of 
firms in the same industries with the object of planning the 
standardised mass production of a reduced number of lines. The 
movement led to the German cartels in the coal, steel, and chemical 
industries; and to the American trusts in steel, electrical apparatus, 
and od production. A rapid development of such Imrizontal 
mtegiation was seen everywhere; in Great Britain, Italy, and, still 
very slowly, in Germany. 

Vertical integration began first in Germany alter 1920 and led to a 
reduction in the transport of goods by making a continuous chain of 
production in the same factory between the raw material and the 
finished product. Instead of passing through several hands in the 
course of successive processes, the product is wholly made by one 
and the same firm. In this way the need for intermediate purchases 
is done away with. For instance, coal and iron mines, blast furnaces, 
and foimdries are united under the control of a single firm. Such vv as 
the ongin of the great concerns of Hugo Stinnes, Knipp, and 
Thyssen. This kind of integration gradually became systematic in 
the steel, oil, and, later, the chemical industries in the United States in 
spite of the anu-trust laws. In France it was practised by textile 
firms which controlled estancias in the Argentine for the rearing of 
wool-sheep, by rubber factories which started plantations of fteceas 
in Southeast Asia, and by several big producers of chemical products. 
In Japan trusts combine Um exploitation of mines, iron smelting, 
shjpbmldmg, shipping business, and colonial enterprise. In the 
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Soviet Union the creation of a heavy industry concern was entrusted 
to important state departments wlucli combined the exploitation of 
ores and coal, the production of elccUiaty, primary metallurgy, and 
the making of machinery 

These mighty integrations, whose activities affect the economics 
and foreign policy of whole countries, have all set up a rational 
organisation of production by controUmg the work and the output 
of the workers and by simplifying the relations between factories, 
between industry and trade, and between the various sectors of the 
economy. This development and its cumulative results depends for 
its success on the capacity of world markets to absorb the produc* 
tion. In fact, several times in the course of the nineteenth and 
twentieth centuries industrial overproduction has not been avoided. 

It has caused in European and American industry crises of unem* 
ployment and a check on expansion, but it has also led to techmeal 
readaptations which have caused wholesale modiheations in the 
structure and localisation of various industries. At the present time 
industrialisation is tending to spread to underdeveloped countries, 
but this kind of expansion assumes a constant increase in industrial 
production and a constant rise in the standard of living of the 
world’s population. 

Mechanical equipment has in fact led to an iahnity of production, 
whilst band work had for hundreds of years check^ industrial ex- 
pansion. In this way mechanisation revolutionised the textile, 
boot and shoe, underwear, nail, and paper /sdustries which were 
formerly worked mainly by craftsmen. The development has had 
economic and social effects. First of all, it has led to a greater use of 
roanuTactuied goods by a greater number of persons. Since the last 
war there has been an extraordinary increase in the production of 
consumption goods catering for the everyday needs and comforts of 
the masses. Hence, the most active industries have been those pro- 
ducing motor cars, household equipment, wireless sets, fflms, and 
plastic goods. This expansion has been made possible by a certain 
levellingin the standard of life between the soci^ classes in countries 
in which an ancient technical civilisatioo existed. Modem industry 
tends to bring about this levcUing between different countries also, 
in such a way as to create a market with theoretically unlimited 
possibilities. But at present it is held up by obstacles due to the 
technical backwardness of certain sections of humanity, which 
nevertheless should represent an enormous mass of consumers and 
producers. At the present time continual indusirial expansion 
assumes not only the development of activity in trade relations, but 
also the rapid rise of most of the undeveloped peoples to the tech- 
nical level required for them to be able to become in their turn hirgc 
consumers of industrial products. 



Chapter 11 

EVOLUTION AND DISTRIBUTION 
OF THE INDUSTRIAL ECONOMY 

The industrial mode of life begins and develops in places where the 
conditions necessary for its expansion arc to be found. Such places 
should, first of all, ensure a supply of raw materials and have a 
sufficiency of labour. These conditions have been found mdispens- 
able everywhere in every age. But there is another requirement 
which appeared only at a recent period in human history, namely, a 
form of power capable of multiplying man’s strength many times 
for the working up of raw materials. Coal, which gives steam, and 
water, which gives electricity, were the two locahsing factors of 
mechanised industry, before the discovery of other forms of power, 
the most recent of which is atomic, enabled industry to be wide- 
spread and decentralised. 

During the age of steam and electric power it was already clear that 
local conditions alone did not ensure supplies of raw material, labour, 
and power ; that outside factors intervened to modify distribution ; 
and that the course of trade often brought to less favoured regions caw 
material, labour, and power which tbeycouJd not havehad from their 
own resources, 


RAW StATUUALS 

The presence of raw materials is the fundamenlal condition of all 
industry. Among primitive peoples industry naturally comes into 
being near places where raw materials are to be found. Owing to 
the fact that primitive man u obliged to use the gifts of nature for 
all his purposes, articles made by nidimenlary peoples evince a deep 
impress of their place of origin. This is proved by ethnological 
coilccUons, including central African hide shields, Polynesian grass 
mats, Amerindian feather cloaks, and primitive Indo-Chinese bamboo 
gadgets. Even in the most advanced stages of civilisation possession 
of a raw material favours the rise of industrial acuvity. 

As early as prehistoric times ‘workshops* were set up near beds 
of hard stone. Flint was particularly sought after, and some flint 
‘workshops' like those at Grand Pre^gny supplied tools to distant 
tnbes. Tlie formaUon of groups of snuths or smelters near beds of 
ore IS clearly shown lo every country. The whole district of Laurium 
was in the time of ancient Greece a centre for working silver-lead 
ores. In England the centre of m^lurgy was for a long time m the 
252 
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Weald near ores m Lower Oetaceous beds. Simiiarly, in France 
ancient smithies cluster round easily exploited ores near the surface 
m Champagne, Burgundy, and Berry. Ores and stone, being heavy 
materials tend to attract industries to places where they arc mined 
or quarried. But this rule was once far stricter than it is to<iiy, 
because there were formerly less efficient means of transport. 

Food preparation has not always been an industrial occupation, 
but from the day it became so it has been closely linked with the 
areas in which the raw materiaJ was produced, since this was oilen 
perishable and needed instant processing. To this type of industry 
belong fish canneries, which are always on the coast ; curing-houses 
for herring at Great Yarmouth and Fdcamp ; drying and salting 
sheds for cod at Norwegian pons and at Bordeaux; packing 
Stations for salmon in New En^and and British Columbia and for 
sardines on the Ailandc coasts of Portugal and France; and ojster 
cazuieries at Baltimore. Fruit and vegetables ore also processed and 
canned m places where they are grown. Thus, on the coastal plain 
of New York Slate and in California cannenes are just annexes of 
orchards and market gardens. lo France the districts aartb of 
Nantes and Ageo, where vegetables and fruit are grown, have large 
canneries. A regular coonexioo can also seen between tbe great 
sbughter bouses m Chicago or Kansas City and tbe stock-rean'ng 
region of the Great Plains ; between big dairy produce factorie in 
Europe and the pasturesr m Bw-itzertaod and Saintooge; sugar* 
rc&nenes and extensive fields of sugarcane or beet; and potato- 
starch works and important potato prodadag districts like lancola- 
shire and Groningen. 

As wood is heavy and relatively cheap, tbe work of roughing dowTi 
tree trunks is done near forests, and sawmills are innumerable in 
wooded regions like parts of Canada and Scandinavia. Only the 
later trimming of limber can be done near places where it is sold. 
Yet many long-standing limber industries, such as clog-making, the 
minor industnrain the Black Forest, and the kusiar industnes in the 
Russian tayga are carried on in forests. And there are other industries 
connected with forests because of the presence there of raw material. 
Such, for instance, are the tanoenes which still exist near trees that 
supply tannin in the Appalachians and forests of the northeastern 
United Sutes. A further example is the paper industry, which since 
1867 has been using wood pulp as raw matenaJ instead of rags. 
Before this technical change took place the paper mills in the United 
States clustered along streams in the neighbourhood of cenUcs of 
dense population. Since palp came into use. the paper mills have 
mov ed to the forested parts of New York Slate and New England, 
where they also find water-power. 

It is, however, in textile manufacturing that the dependence of 
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industry oa raw material is best seen. Before the Industrial Revolu- 
tion, cloth-making and the manufacture of articles of clothing from 
each of the chief textile fibres, cotton, wool, and silk, were more 
or less tied to the regions where the raw material was naturally pro- 
duced. The cotton industry first spread through hot countries, 
where the inhabitants wo\e from h the soft, flowing garments worn 
in Turkistan, India, the Sudan, and generally speaking throughout 
the Islamic world. The woollen industry goes back to prehistoric 
times, when the sheep was domesticated. Wool was used for 
making clothes by the peoples of Persia and the Mediterranean, for 
making tents by nomads, and for the manufacture of clothing by 
the nations of western Europe, where until the thirteenth century it 
was the chief raw material of doth. There it gave rise to a great 
industry supplied with raw material by countless flocks of sheep 
kept on the fallow and moorland. The silk industry bad its ori^a 
in China, where Bombyx silk-worm, was reared on mulberry 

leaves. Very soon silk gave rise in Chine;^ vilbges to a whole nation 
of weavers, who later adopted cottou as the chief raw material for 
making cloth for daily use by the lower orders. 

Thus, the early textile industries always arose from local raw 
materials. There has been a suggestion that the geographical dis> 
tribution of clothing tjpes is a result of climate, and this supports 
the opinion that geographical conditions influence the beginnings of 
this very ancient industry. However, in the distribution of raw 
materials certain influences stem from man and not from nature. 
For instance, the introduction of domestic animals Rom Europe 
into the prairies of North America brought into these plains a 
plentiful raw matenal, and the spread of wheat and sugaibeet has 
in the same way introduced important raw materials into plains 
naturally without them. The Industrial Revolution and the grovvih 
of transport media, especially ocean shippmg, helped to free the 
textile industries from dependence on local raw materials ; cotton 
industries, for example, grew up in Lancashire, in New England, in 
northern France and at Lodz in Poland, whilst the Yorkshire 
woollen industry came to depend almost entirely on colonial and 
foreign sources of wool. Finally, the progress of the chemical 
industry has still further liberated textile manufacture, for synthetic 
fibres can now be produced from many ddferent raw materials, 
throughout the year and whatever the dimate. 

In fact, industries now exist in places that are naturally without 
any form of raw matenal, but into which they can be imported 
cheaply by easy means of transport. Hence, worldwide trade 
between countnes has stepped in to set tnduslry free and to give it a 
paradoxical faality of noutishing, though it is far removed from 
the sources of raw materiaL Even in the andeot world people had 
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what happens in iwenlicth-ccnturyBinningham, and Italy and Japan 
similarly import most of their raw material from abroad (tliough 
Japan has also a very large impoit of iron ore from India, Malaya, 
and Australia to feed its rapidly growing iron and steel industry). 

In a technically advanced dvilisation in which industry has 
attained a high degree of skill and motive power under the constant 
urge of the spirit of invention, it sometimes happens that one branch 
of industry has at its disposal raw material worked up by other 
branches. One industry leads to another, and in a hl^ly in* 
dustrialised district the proliferation of branches of industry has no 
limit Science has, indeed, added enormously to the commodities 
that can be worked up furtlier. Dy distilling coal man has got from 
very crude material a whole coHeclion of previously unknown 
products: gas for light and heat, and all the products extracted 
from the residual coal-tar: benzine, dyes, disinfectants, and 
fertilisers. The refining of mineral oil gives a whole set of even 
more valuable products that are used as raw material for making 
plastics, vanush, and coating materials, and synthetic rubber and 
textiles. Similarly, by treating soda, the basis of a host of industrial 
operations is obtained. Processed articles that have been got with- 
out crude raw material to begm with, have been made by com- 
bining natural substances that exist everywhere in limitless quantity. 
For instance, nitrogen from the air can be nude to give fertiliser 
or explosives. Thus, cbenucal industries have ^vtn nse to other 
previously unknown forms of production, carri^ on far from the 
source of, and even without, any 'raw* material. This type of 
industry now enables one to envisage the industrialisation of new 
and underdeveloped countries that are poor in raw materials and 
motive power, ill supplied with means of transport, and off the main 
currents of trade. 


LABOUR 

A necessary condition of the industrial mode of life is the existence 
of persons who are enabled by the cnviionment to neglect the search 
for food and to devote tfaemsehes to industry. The condition is 
not the direct result of the environment, as is the abundance of 
raw matenals, for there is a touch of human action In the economic 
state of the region which may afford a plentiful food supply, or in 
the social condition of the region which may release a considerable 
proportion of human labour for industry. 

In a avihsed community there are two fundamental conditions 
which ensure the availabihly of labour for industry. First, it must 
be possible for time to be given, at least for a short while, to industry 
without compromising the community’s supply of food. Secondly, 
there must be plenty of labour, for in large communities it is easy 
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and Gennany ha^e long had many home industries, not all of 
svhich ha\e succumbed to the factory, but bate in some cases 
acted as seeds waiting to germinate io sew forms of rtira] industry 
amid the detelopment of modem economy. 

Home industry existed also in mountain districts with long winters. 
Many such places, like the Harz Mountains, Black Forest, Erzge- 
birge, Sudetenland, Jura, Vosges, and, especially, the Alps in France, 
Switzerland, Austria, Germany, and Italy, hate become industrial 
regions. Similarly, in Tsarist Russia the long winters enabled 
industry to draw its labour from among the peasants. 

In lands where the countryfolk have formed a stock from which 
factory hands hate been drawn, industrialisation has taken from 
rural districts a more or less considerable fraction of the peasantry. 
This exodus from country to town has supplied the mass of humanity 
which in etery industrial dbtrict forms the population of large 
towTis and causes a disinbution of population that is peculiar, 
artificial, and relatively independent of potential food suppUes from 
the sunoundmgs. 

Labour is not always supplied by the industrial district, but oAen 
comes from wiihouL Such a supply becomes all the more abundant 
as commuaicatioas become easier. Among the instances of bbour 
brought from outside must be placed the sb\es of ancient times, 
who were brought from almost eveiywhere and collected into work- 
shops in the towns. In Greece a go^ deal of industry was reserved 
for the sbves: smiths, makers of trimmings, tanners, and armourers 
were all slaves. To these must be added mine-workers and domestic 
servants. The btter did work that has become industrialised today, 
Uke making bread and wea>ing household linen. The Greeks got 
their sbves mainly from abroad. After the time of Alexander the 
Great, however. Greece began to export sbves, a practice that led 
to the estabhshm«it abroad, especially in Italy and, bter. in Africa, 
of industnal centres experience in the tradition of industry in the 
Hellenic world. Hence the cosmopolitan character of the mnin 
industrial centres of Antiquity, 

Today easy means of transport carry labour in crowds to pbces 
where industry is developing. Italians swarm to the iron mines in 
Lorraine, Poles to the co^ mines in the north of France, and Chinese 
to the nitrate workings in Chile. Up to the end of the fint quarter 
of the twentieth century the eastern Umted States owed their great 
industrial power to the ceaseless flow of European imnugiants, 
whilst the western States, which were still receiving settlers, bad only 
a few scattered industries. This influx of bbour sometimes looked 
like a vast stream of humanity, orderly and controlled, but it often 
took the form of an invasion, as, for instance, in the gold rushes to 
CaliTorma. Australia, and the Kloodike. 
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Such migrations often supplied industry with merely unskilled 
labour ; but ia many cases immigration secured Tor the new country 
labour that was already expeiienced in special forms of industry and 
Caused the beginning or resurgence of the industrial mode of life. 
For instance, workmen from Sidon took industry in the Mycenian 
period to Tyrins and hfyeenae; then there were the FJemish weavers 
who introduced into England the art of weaving fine cloth. Further 
examples are seen in the Italian workmen who moved to France ia 
(he sixteenth and seventeenth centuries with their secrets of sUk 
manufacture; in the Huguenots who migrated to Prussia; and in 
the English workmen who in the nineteenth century crossed over 
to the Comment carrying their mechanical skill and set up lace and 
tuUe industries at Calais. Lastly, there were the European foremen 
who went over to the United States to start European luxuiy 
industries. In these days an industry can be restored or created 
entirely by the arrival of technicians from abroad. In the Um'ted 
States and in the Soviet Union atonuc industry has been greatly 
advanced by the temporary or final inunigratioo of atomic scientists 
from Europe. 

On the whole, these (ransfers of labour resulted a century ago in 
the propagation of inventions and industrial processes, which in 
this way have come into the cominoa heritage of mankind instead 
of remaining the properly of a closed body jealous of its trade 
secrets. Gradually these transfers of technique have given rise to 
counllws industrial centres wherever the seed thus sown could 
genninate on fertile sod. 

Labour for new industries may be found on (he spot where long 
experience of work has prepared a favourable social structure. One 
industry prepares the ground for others, because the human environ* 
ment is able to adapt itseif to new manual tasks. This is why cotton 
took the place of wool and linen manufactures in Lancashire and of 
silk in parts of the Lyon district in France. Such local labour is 
often found in the female population. Whilst the men are employed 
in heavy work in the mines or in metallurgy, women arc available 
for easier tasks. A combination of the two types of labour has 
given many varieties of activity to some regions and has added a 
considerable increase to the income of the working classes. In 
Belfast, for instance, whilst the men work in the shipyards, the 
women arc emplojed in weaving; and in Leeds the men make 
machinery, whilst the women nuke ready-made clothes. 

This is one aspect of the attraction of one industry for others. In 
a big industrial district there is a constant search for labour. Hence 
industries that are in want of hands tend to set up in districts where 
industry has already found a footing. New England, the Ruhr, and 
the industrial north of France as well as the Paris district and 
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CTcater London illustrate the proliferation and constant diversifica- 
tion of industry near and in the heart of the great centres of industrial 
actisity. 

Lastly, it should be said that the distribution and abundance of 
labour are not solely determined by material factors. They also 
depend on the enrironment of the industry*, the stage in the develop- 
ment of technique and the conditions tn which the work is done. 
Restriction or prohibition of child labour, regulation of women’s 
work and of the number of working hours In the day and week, 
method of payment for wotk by lime or piece, and the effecUveness 
of the soaal guarantees given to workers have in modem industries 
a determining influence on the security or abundance oflabour as well 
as on its technical and operational value. 


MOnV'E POVVTR 

The discovery of sources of motive power that have ensured the 
success of industry is a very recent event in the history of man’s 
techniques. His discov ery of the control of fire enabled him to work 
ta metals, bake cUy, and isolate certain matter necessary for his 
existence. For thousands of years wood was the only fuel and the 
only source of heat Similarly, to handle or move machines invented 
by him and used to produce raw materials man had for centuries 
httle more than the strength of his arms and fingers. Among the 
Greeks, for example, workmen did not know bow to get from nature 
the motive power they needed, nor did they know cither the water 
mill, the windmill, or even machmery worked by animals. Later, 
they Icaml to use natural power in wind and water, but these were 
diflicuU to control and for a long time they were us^ only in flour- 
milling and simthics. it may be said that up to the eighteenth 
century human strength was the chief motive power in all workshops. 
About the nuddle of that ccntviiy there be^vo, iiist in England and 
then in western Europe, a revolution that digged the production 
of energy by pulling into man’s hand such power that he became 
through his industry a real natural factor and shortly aAcr raised 
him to the position of a cosmic force. Freed front bodily toil, man 
has lost all afllnity with the animal world. 

In the past man could produce only a low degree of heat and 
motive power. Fuel was restricted in its use, and heat and mechanical 
power were derived from different sources. Today man calls on the 
same agent to give turn both beat and motive power in cvcr-increasing 
quantities. Coal was the first agent which be found would be the 
source of both these forms of energy. Thanks to that mineral, man 
has made iron into so close a part of civilisation that it has become 
thesymbolofhis control of nature. Coal has enabled Iiim to produce 
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with coal at CoalbrooLdale in Shropshire. Between 1730 and 1735 
Ms sons made the m\ention wholly practical by replacing charcoal 
in the blast furnace by coke, which they got by roasting coal. TMs 
insention enabled the country’s wealth in coal to be used in iron- 
works, and it laid the foundation of Great Britain’s siderurglcal 
fortunes, at the same time preparing the reign of Iron on earth. 

The Mgh degree of heat produced by coal, together with the fact 
that it was available in large, apparently inexhaustible, quantities, 
made Great Britain for a long time the centre of iron production 
and of all development in the industry. The first advance was the 
introduction of puddling (WS*!), wMch gave wTOught iron. After 
that there came the Bessemer process (1856), wMch enabled 
steel to be produced in large quantities by means of a few simple 
operations. Thus, between 1860 and 1S70 Great Britain was the 
only country to produce steel on a large scale, and It was at that 
period that Steel became the raw material for making fixed steam 
cn^es (1860), then locomotives (1863), railway lines (1856), and 
ships (1863). Later, the production of steel by the open-hearth 
Siemens-Martin process required still more fuel, but bad the advan- 
tage of giv ingsteel of a more uniform quality and in greater quantities. 
Between 1870 and 1880 Great Bntain was still the only country to 
produce steel by the open-hearth process. In 1879 the Thomas 
method (basic Bessemer) opened up the use of vast deposits of 
phosphoric ore and increased the overall consumption of coal even 
more. 

In this way, thanks to coal, the successor to charcoal, Great 
Britain forged the means of her industrial metallurgical greatness by 
gradually adapting those means to the needs of her commercial 
expansion. Coal was, in fact, the basis of metallurgical power and, 
consequently, the foundation of industrial importance in the sense 
that cheap production of iron enabled the construction of efficient 
machinery and the equipment of various countries wMch followed 
Great Britain in industrial development. The recent upgrowth of 
the Soviet Union into a great metallurgical producer took piara 
only after its production of coal had risen from 1'7 million tons in 
1875 to more than 325 million tons in 1957. 

As a provider of motive power coal also began its career in Great 
Britain, where it enabled the best to be made of ingenious spinning 
and weaving machinery that was too heavy to be worked by hand. 
The steam engine was an inexhaustible source of energy, which gave 
great power, was versatile and manageable, able to work heavy, 
strong machinery, yet capable ofbeiDg adap^ to meet the require- 
ments of delicate machineiy. From its first appearance the steam 
engine was associated with the use of coal, which with a smaller 
volume gives far more heat than wood does. This use of the steam 
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en^ne was imposed on Great Britain by the demands of her trade. 
WatersJriven spindles and !ooins» which were common to all parts 
of Great Britain up to the bcginiung of the nineteenth century, had 
given her the leading place lo aU fonns of teaUJe industry and 
especially in cotton. This porition might have been lost when 
Germany, France, and Belgium began to use the new machinery, 
and it was the ne^ to overcome foreign competition that hastened 
the introduction of the new motive power and the use of the steam 
engine. 

This engine greatly increased the output of both spindles and 
looms, economised in manpower, and steadied production, which 
previously had been subject to the seasonal variations of the rainfall. 
Motive power was no longer controlled in the mills by the volume 
of streams, but depended on an easy and regular supply of coal. 
Hence, mills could increase in sire and proportionately reduce their 
overhead costs. They clustered round coalfields, were built close 
to each other, and specialised within the same group of manufactures. 
In tUs way there came about a coocentratioD of iodusty and a 
division of labour, which increased Great Britain’s capacity for pro' 
ductioQ to such a degree that she was able to overcome the rivalry 
of other nations in the world market. In 1763 James Watt improved 
Newcomen’s old eo^e of 1711, and in 17S5 the steam engine was 
used for the first time for spinning at Papphwick (Notu'ngham* 
shire). By 1100 eleven of Watt’s eogioes were in use in Birmingham, 
twenty in Leeds, and twenty^two in Manchester. 

Thus, Great Britain’s leading position was due to coal os well as 
to tradeslerivcd capital which was necessary for the coaslrucUon of 
heavy mac^ery. The some causes which connected large-scale 
industry with coal in Great Britain operated similarly in European 
countries and later in the Uoiled States and Che Soviet Uoioo. In 
all these countriK modem large-scale industry has been based on 
great metallurgical production, which in turn has been supported 
by a vast extraction of coal. The dose interdependence, which up 
to our own times has controlled the world's industrial structure, is 
about to be ended owing to the rise of other forms of energy that 
are more compact and more easily transported and handled. As 
the new sources of energy sever the connexion between industry and 
coal, they are fast redrawing the map showing the distribution of 
the world's industrial districts. But they have not affected the 
cssenlial prinoples of industrial organisation laid down in the coal 
age. Concentration is the rule in the oil industry, in which refineries 
always form enormous establishments even exceeding the size of 
those in the metallurgical industry. The electrical industry with its 
dams and power-houses also leads to great concentration. 'Then, 
again, atomic industry, which calls fisr the largest concentration and 
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is the best equipped uilh delicate plant, represents in consequence 
the greatest concentration of capital on limited areas. So csen 
when freed from its connexion with coat, modem large-scale industry 
keeps the basic features of stnieture imposed on it in the last century 
by the form of energy that ga%e rise to it and supported it right up 
to our own times. 

The nineteenth century was the age of coal. It created a great 
metallurgical industry together with the chief means of rapid 
transport. The first big ships were steamers using large quantities 
of coal, and the coal trade contnbuted to the fortunes of ports of 
call all along the ocean routes, until the first world war. Tlie main 
coaling stations were all placed in important ports, especially in the 
Indian and Pacific Oceans. The carriage of the mineral to these 
distant stations for coaling the world’s ships provided the financial 
basis of the British merchant marine. 

The importance of coal gradually lessened during the twentieth 
century, howeier, owing to the discovery of a new source of energy 
in oil. The invention of the internal combusiion and compression 
lotion cDgmcs brought about this change. The motor car and the 
aircraft, which from the earliest stages used great quantities of 
petrol, were the first extensive users of oil products. Then the 
invention of $pra)ers, by which oil fuel derived from the heavy 
residue after the refinement of crude oU could be burnt, enabled 
heavy oil to take the place of coal for driving ships, and this caused 
further consumption of this liquid source of energy. Lastly, the 
perfection of the diesel engine enabled residual heavy oils to be 
used to work motors as powerful as the steam engines then in 
service. From then on, oil products could supply energy directly by 
combustion in the appropriate engines w-iihout the need to use 
stwm as an intermeddle factor. This was an immense change, for 
ships were becoming bigger and bigger and were needing a great 
deal of motive power. In a short while oil supplied power for 
transport by land, sea, and air. Even in railways, which fifty years 
ago were driven exclusively by coal, oil hag played an increasing part, 
even excelling that played by clectncal power in some countries. 
In the United States there arc 24,000 diesel locomotives compared 
with 3,000 driven by electrialyand 8,000 driven by steam. Further- 
more, c<^ has been ousted by heavy oil in stationary engines. Many 
large spinning mills which drive ihrir spindles by electricity generate 
their own current in a power plant equipped with a diesel engine. 
In the Soviet Umon several power-houses in the Caucasus and 
southern Russia are worked by diesels. In Canada and the United 
States some power-houses are worked by natural gas, the use of 
which IS more recent than that of oil. It is used today for lighting 
towns and is piped to dwelling-houses, thus gradually taking the 
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place of coal gas. In France gas from Lacq, which is being piped 
to the whole country, will cause the disappearance of most of the 
little urban gas tvorj^. So we may ri^tly speak of the age of oil, 
just as we ha\e spoken of the age of coal and with the same approxi- 
mation to truth. 

During the past fifty years world production of oil has doubled 
every ten years. About 67,000 tons in 1860, it exceeded 1,200 
million tons in 1962. At the same time the consumption of natural 
gas rose from 2 million nullion cubic feet in 1929 to 19 million million 
cubic feet in 1962. Oil is used as a raw material in chemical industries 
and as a motise power for transport far more than as a new form of 
energy for the use of industry in general. It has, however, caused 
httic change in the structure of industry inherited from coal. 

A peculiar feature in the geography and econoimcs of oil is that 
it is used very far from the places in which it is extracted. It is less 
common than coal, but is dearer, more precious, and far more easily 
transported. Yet a whole set of specialised transport has to be 
created for it, whilst coal was satisfied with using the same ships and 
wagons as other commodities. Oil has given rise to bigger and 
bigger tankers, some of them designed to carry more than 100,000 
tons of the liquid. Then there are pipelines, some of which are 
transcontinental. Their construction is reckoned among the greatest 
achievements of modem engtoeering; they are the equivalents of 
the great railways built in the last century. 

Unlike coal, oil is not immediately used to generate energy, for it 
has to be refined. Refinement consists of separating the various 
elements found mingled or combined with natural oil in such a way 
as to extract a whole series of combustible oils and motor fuels, each 
of which is suitable for use in one kind of engine. Oil is therefore 
the basis of a great industry, the greatest in the world after metallurgy, 
and today it controls whole branches of the chemical industry. 

There are now nearly 7,000 large refineries in the world with a 
capadty that has increased threefold in the last Ineaiy years. Before 
the second world war and especially before 1925 the refineries were 
generally pJaerf in the neighbourhood of oilfields. The United 
Slates was an exception, for there production had already gone on 
for some lime and the evolution was more advanced. American 
refineries were placed on the Atlantic coast at Baltimore, Phila- 
delphia, and Jersey City; on the Great Lakes at Erie, Cleveland, 
and Toledo ; and on the Pacific coast at San Francisco and Los 
Angeles. For a long time neiiher the Southern Slates nor Texas 
had refineries, for the od was taken by ptpe-hne or by sea to the 
Eastern Stales. Now, on the contrary, Texas has become a Slate 
of refineries with big establishments at Houston and Cahcslon. 

But in the rest of the world development has been in the opposite 
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direction, for refineries ftcrc placed near to the oilfields, at ports 
close to the main seawa>s. Such were the refineries at Trinidad, 
Curacao, and Aruba in the Caribbean, and at Abadan, Kanakin, 
Kenaanshah, Ras Tanura, Mena el Amadhi, and Haifa in the 
Middle East, Baiikpapan, Sungaigerung. and Chopu in Indonesia, 
and Bocla in the Philippines. Since the end of the second world 
war, howe>-cr, the refineries ha\c been placed in the chief ports of the 
main centres of demand for oik The fact is that the construction of 
up-to^te refineries in underdodoped countries is very expensive, 
for the material required must all be carried thither and highly 
qualified technicians maintained there. Hence in spite of her relative 
poverty in oil-bearing strata. Europe has become a great centre of 
oil refining, and her capacity is eight times what it was before 1940. 
France was the first European country to effect this geographical 
revolution, for between 1925 and 1930 she had construct^ fifteen 
refineries near her chief ports. Great Britain came later, with ten 
coastal refineries, mainly constructed since the second world war; 
and the output rose from million tons in 1947 to over 50 million 
tons in 1962. The same tendency k now seen in South America, 
Australia, and Japan, in the last of which oil from Hokkaido is 
refined in her southern ports. Even in the Soviet Union a sinular 
movement is taking place. The oldest refineries are at Baku and 
Grozny on the oilfields, but oil from the Emba field is taken right 
into the industrial district at Magmtogorsk for refining, and oil 
from the Caucasus is taken by pipeline for refining at Gorlov ka in 
the Ukraine. 

Up-to-date refineries are becoming bigger and bigger and more 
and more complex, for they are more profitable than little esDblisb- . 
meets of low output. They arc adjacent to factories In which arc 
carried out the working up of coal-tar. the recovery of sulphur, and, 
recently, the establishment of complete chemical works. 

Oil chcmistiy, which was non-eustcnl thirty }cais ago, now 
supplies nearly four-fifths of organic chemical production, that is, 
30 milhon tons of various products extracted from either natural 
gas or gas from the refineries. These arc solvents, detergents, 
plastics, s>'nihetic rubber, man-made fibres, and anti-frcczc. Oil 
chemistry was started about 1925 in the United States, where it 
spread rapidly. Now there are three hundred petrochemical works, 
and these supply more than two-thirds of organic chemical produc- 
tion. Some are in Pennsylvania, others near the big refineries at 
PhibJcIptua and Wilmington, a subsidiary of Dupont de Nemours. 
There are some m Texas, vkhnethey form a ring round the refineries 
from Baton Rouge to Corpus CbrisU via Dallas, Houston, Baytown, 
and Galveston. The discovery of natural gas in Europe and the 
conviruclloa of big plants for catalytic cracking in oil r^inerics have 
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given plenty of raw material for this new branch of chemical industry. 
Petrochemical works have been built in Great Bntain, the Nether- 
lands, France, Germany, and Italy. 

The distnbution of establishments connected with oil shows that 
petroleum has not radically changed the world’s industrial map, 
for the rehneries and chemical works which it feeds have been 
built in countries with a high technical standard near the old centres 
of polymorphous chemical industry. On the whole, the essential 
characteristic of liquid carburanls is that they represent a manage- 
able and compact form of energy. The full use of atomic energy 
must be awaited before it will be possible to have from a similar 
weight of matter a concentratiou of energy greater than that of 
liquid carburants. 

Almost contemporary with oil, hydro-electricity has brought more 
appreciable modification into the old industrial organisation. Run- 
ning water has enormous power throu^ its volume and rate of 
flow. Watermills, which were a common sight in the coimtryside 
in the Middle Ages, increased for industrial purposes even more in 
the seventeenth and eighteenth centuries, but were killed by the 
steam engjoe. Now a great change has occurred, for more and more 
use is being made of hydro-electric power for the production of 
electricity. 

Before the reign of steam, water power became precious as soon 
as industry began to use machioery. The distribution of mechanical 
industries then conformed with the hydrography. Most of the 
valleys with steep gradients developed chains of factories worked by 
water. For instance, in England industrial populations established 
themselves on watercourses and abandoned districts with no running 
water. Wool manufacture increased right along the Tweed valley 
and along the streams in Yorkshire and the Cotswolds. In America 
the first industries in New England sprang up near falls in the 
streams. Towns like Lawiencc and LowcU owed their prosperity to 
their streams. Many names of industrial towns in the ^tem 
United States are significant in this respect ; for example, Fall River 
and Great Falls. The Fall Line in the Southern States marks the 
position of many industrial towns on the edge of the Atbntic coast 
plain. In France, too, where the industrial mode of life goes back 
a long way, there is a swarm of little factories, including nail works, 
sawmills, forges, papermills, and cloth works along the courses of 
streams not class^ as navigable rivers. In Picardy, for instance, 
w here streams are very regular in flow, ihere w ere up to the nineteenth 
century not only whole strings of mills, but also a crowd of little 
factones worked by the streams. There water power often remains 
as a modest ally of steam. 'Tbere was the same traditional activity 
along streams in Normandy: at ViUedicu and Sourdcval in the 



263 TtaiNlCAL FACTORS AND STAGES IN HUMAN tMANClPATlON 
J^paricmcni of ^Janche; at Conches. Esrcux, Rugics, Laiglc, and 
Bcmay in Eure; at Flcrs and La Ferti Mac6 in Omc; and at 
Rouen, wWch is thcccnire ofafan-bkcscl ofliUle industrial Nailcjs. 
This swann offactoncs has gradually disappeared before the poivcr* 
ful, concentrating cfTccl of steam. The use of the streams had 
alua>s been fairly limited. The largest could scarcely be used since 
they are uanted for water transport. Fierce mountain streams were 
shunned, and spates insohed idleness for machinery and factory, 
just as did perit^s of low water. 

Hydraulic power entered the circle of industry owing to a series 
of insentions which connected its use with electricity. These were 
the turbine, dynamo, and the possibtliiyof transmittingcurrent over 
long distances. The force of a waterfall, when changed into work, 
makes the current in a dynamo, and when the current is scot along 
a metal conductor it runs olT lo supply power, heat, and light to 
places near or far. To this water power the term ‘white coal’ has 
been commonly applied in France. 

This was how hydraulic power first became a source of energy, 
for an electric motor, like the steam engine, can put into motion 
sorious Linds of machinery in factories or esen in domestic work* 
shops. It also became a source of heal after the insention of the 
electric furnace and thus revolutionised certain kinds of metallurgy. 
The electric furnace has been used for making steel and especially 
alloys incorporating with steel rare metals like nickel, cobalt, 
tungsten, and chromium. The electric blast furnace has l^ome a 
nv^ of the coke furnace, though it is of much smaller dimensions. 
Lastly, the use of elecinaty has completely transformed the produc- 
tion of zinc, copper, and especially aluminium. 

Chemical industry has b^ enriched by a host of manufactures 
which are essentially based on electrolysis, like caustic soda and 
chlorine compounds ; calcium carbide and cyanamidc, and nitric 
acid formed by the fixation of nitrogen from the atmosphere under 
an electric are. 

‘While coal’ is a permanent source of energy. It is never ex- 
hausted and regenerates itself naturally. Of course, the catchment 
works, dams, and head pipes are very expensive; but apart from 
that the capital required and the ruiming expenses are very small, 
for not much labour is used in power-houses, where automatic 
working is carried even further than in oil refining. ‘White coal’ is 
very adaptable. It can be split indefinitely to work large electric 
metallurgical factories as well as workshops with but little machinery. 

easily adapts its current to fluctuations in use and enables several 
types of manufacture to be cominned in a single industrial group. 
In every respect it seems, unhke orl, to be a direct rival of black coal 
in the complex of industry. First of all, it has enabled countries 
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without coal to become industml; it has added to the power of 
countries which used not to produce coal enough for their factories. 
Sometimes it has even oust^ a>3]. Scandinavia, Switzerland, and 
Italy have been able to become great industrial countries by its use. 
A more recent instance is afforded by Canada, which has based its 
heavy industries on ‘white coal’, as has also Japan. Today, the 
Congo, Australia, and Brazil furnish other instances of countries 
entering the industrial field by calling in the aid of hydraulic power 
more and more. 

Two conditions determine the distribution of water power: an 
abundant and regular fiow of water, and the presence of slopes steep 
enough to cause natural waterfalls or to allow falls to be artificially 
made. Several geographical regions afford these conditions. In the 
first place there are the regions in the northern hemisphere which 
have been subjected to the action of Quaternary glaciers. They 
have damp climates with plenty of ram to feed a dense network of 
streams and they have natural reservoirs in the shape of lakes due 
to morainic dams or to hollow? of glacial origm. A host of such 
lakes of every size strew the ground in Finland. Scandinavia, and 
North America. Besides this, the gradients of valleys are constantly 
broken by obstructions and rock outcrops that give rise to falls or 
rapids. Hence the part pb}ed as producers of motive power by 
countries lacking coal, such as Scaodloavia, Finland, and ncstem 
Russia. 

Other regions that produce b)dro<Ieciric power are high mountain 
areas in which slopes arc steep and rainiali great, in regions where 
the mountains are lower, os in Scotland, the Ardennes, the Ap- 
palachians, and the Central Massif of France, the falls are not very 
high, and the river regime affords less water or a less regular flow. 
In high mountains like the Alps, the mountains in the west of the 
United States and Canada, the sierras on the Atlantic coast of 
Broad, and the Western Chats in India, variations in level may 
amount to several hundred feet and in places exceed 3,000 feet. In 
some high ranges, Lke the Alps and the Snowy Mountains in 
Australia, snowfidds and glaciers form natural reservoirs storing 
up water and letting It fiow off in summer. Unfortunately, the 
harnessing of water in high mountains demands enormous engmeer- 
ing works which can only be undertaken by countries with a very 
high level of technique. 

Another kind of region favourable to the production of bydfo- 
electricity is the great river plain with its low gradient and enormous 
volume. Here also long dams are needed to raise the water level, 
make the flow regular, and form an artificial fall. Hence, there has 
been little harnessing of big nvers m new countries, and the Victoria 
Falls on the Zambezi, the Congo in Katanga, and the Niger in 
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western Sudan sUU do not jicid power to be compared with that of 
big rivers in temperate lands with a long history of industrialisation.* 
Large constructions undertaken after the second world war have 
turned the Rhone and Rhine into great producers of h)dro-clcctricity, 
each of them being now equipped with half a dozen big power'houses. 
similar constructions arc being made on the Danube m Germany 
and Austria. In the Soviet Union the Dnepr and Don w'ork huge 
electric generators, whilst the Russians are busy harnessing the Volga 
and some of the big rivers in Asia. Lastly, in the United States there 
is a big dam on the Missisuppi at Keokuk, and the Missouri and the 
right bank feeders are being harnessed; whilst in the plateaux of 
the west the Hoover Dam on the Colorado and the Coulee Dam on 
the Columbia are amongst the greatest concrete structures in the 
world. 

Today, rivers are no longer dammed in one place. The high wall 
with its profile skilfully calculated by engineers is a costly thing, 
so there is need to ensure Its safety and regular working by im> 
proving the flow of the feeders and by modif>ing the rigime. Hence 
the vast conslructioas undertaken right up in the mountains to dam 
the headwater streams running down to the main dam, the building 
of secondary dams to hold in reserve rainwater and meltwater from 
the rapidly melting snow, the realforestatioD of slopes to slow down 
the run*oir of water and to help to feed the springs. The use of 
hydro-electric power to meet the needs of modem industry is ther> 
fore a very sdeniiflc business which assumes an advanced state of 
civilisation. Hence, the countries best equipped industrially are also 
those that now have the greatest supplies of electricity, that is, 
countries in Europe and North America. But >ct within these 
countries there still exist districts in which the rivers remain uncon- 
trolled pendmg the time when they will be harnessed and put to 
work. 

Althou^ fa>dro-electric power has remained the special pos- 
session of a relatively small fraction of the world's popublion, it has 
nevertheless introduced into the industrial map two essential 
modifications. In the first place, it has reawakened industrial life 
in the mountains, which are naturally hostile to the installation of 
large-scale industry. It has been said that BergH * through his 
hydro-electnc stations in the Dauphiny Alps, ‘freed the mountains 
from the tribute they used to pay to the coalfields in the plains*. It 
should also be noted that coal reached the main Alpine valleys with 
difficulty and in small quantities. With the help of hydro-electric 

' Note, howner, the new Kanba dam oa the Zambezi. 

‘ Anstide Bersis, bom at Lon> m Anege, was the fiist French industrialist 
to use hydro-eleanc power. In 1868 be set up a wood-pulp factory at Lancey. 
St t&e fyot of the massif 
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power some of the former industries have been revived in Dauphiny, 
including the making of paper, woollen goods, and gloves. New 
industries have also been slatted, the chief of which are electrolysis 
and the making of machinery. Today, the northern French Alps 
form a very active polymorphous industrial region based wholly on 
hydro-electric power. 

Secondly, it has checked the tendency to industrial concentration, 
due to coal and seemingly even more emphasised by oil. Owing to 
the transmission of current along hl^-tension wires industrial 


regions have spread out, reviving craftsmanship and home industry. 
Hydro-electricity does not promise, however, to replace coal for all 
purposes or wholly to rebeve congestion in the great industrial 
centres inherited from last ccnluiy. 

Since the end of the second world war a new and considerable 
source of energy has been discovered in nuclear reaction. The 
potential energy contained in a kilogram of uranium 235 is equal 
to that of 2,600 tons of coal. Besides, on using up the nuclear fuel 
in special reactors, or ‘breeders’, an amount of energy greater than 
that yielded by the uranium is got from the producU of combustion. 
This is therefore an inexhausuWe source of power which seems to 
grow even greater as it is destroj-ed is use. It is not accessible 
however, like water or coal. The industry which brings it into 
service depends on three key industries of modem times, metallurgy 
electronics, and chemistry. It needs immense capita], the collabora- 
tion of all branches of industry in a great country, and the work of a 
team of scientists. Nuclear energy is therefore not within the reach 
of underdcvelo^d countries, of countries with only moderate 
amounts of capital, and countries that are inadequately eouiotMd 
with large industries. ^ 

It is not astonishing, therefore, that the greatest producer 
nuclear power should be the United States, since this coMtry has at 
its disposal enormous resen-es of coal. hydn>electricily and oil 
Nuclear production demands an industry of such a size as 

«rfeh=<l by the ?r isotopetfl-.S 7^ 

water, which are all essential for atomic industry Todav^h^ 
United States have more than 100 of the 130 reactSs nlw 
in the whole world. The submarine Nautilta is drivm°i^ 
potter, ttod the Mdets. Lockheed, Cor^otJ.Tnd 

four laree clectrio po»e^boote, KrSty “'t^TSoS 
Columbus, Detroit, and Chicago. ' reactors at uos 

The Sotiet Uoion is attother vast cotmtry via, advanced nudettr 
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equipment. Fi\e Urge electridty-producing atomic stations are 
already Vrorking, and it is clear that in the jears to come Soviet 
atomic stations v^^ll themselves supply twire as much electricity as 
v^as formerly supplied by all the power-houses in Russia. The 
Soviet Union already has an ice-breaker of 16,000 tons driven by 
atomic power. 

Of all other industrial countries Great Britain, France, and 
Germany alone have atomic reactors now producing electricity, 
Great Britain at Calder Hall (with others in course of construction), 
France at Marcoule and Chinon. and Germany in the Ruhr. It is 
therefore clear that countries with the greatest industrial develop- 
ment and the use of other sources of power now have nearly the 
whole of the world’s atomic energy. Underdeveloped countries 
which do not possess the former sources of energy or have been 
unable to exploit them, now find their technical backwardness 
growing worse in consequence, since chemical industry is the basis of 
more t han a third of all the processes Icadmg to the liberation of 
atomic energj’. 

In spite of the enormovis increase in motive power due to atomic 
industry it would seem improbable that the world's industrial map 
will bechanged for a long time to come. The old industrial countries 
have a growing need of motive power that cannot be satisfied by an 
increase in the supply of coal, oU, or b>dro-clectrieity. The imoicDse 
demand for motive power exists mainly in western Europe. The six 
chief countries on the continent together with the Unlt^ Kingdom 
import more than a fourth of the power they use in the shape of 
cither coal or oiL The sources orb>dro-electricity which have been 
used in this region of advanced techniques will lx used to the full 
within twenty )ean, and nuclear power is counted on, therefore, to 
make up future dcfidenc)'. So in order to strengthen the potential 
of the world’s old industrial regions, the development of the new 
form of power must be given priority. This is strongly suggested by 
the present distribution of atomic power outside the boundaries of 
the United Slates and the Soviet Union, those giant countries whose 
unlimited resources have ^vco them along lead in the development 
of atomic power. 

It may be said, however, that the industrial mode of life, con- 
sidered m Its humblest forms, has in every age been spread uni- 
versally throughout the world. Traditional crafts whi^ are siiU 
flourishing m countries not >-ct completely changed by the Industrial 
Rcvoluuon, have now almost wholly died out in regions with large- 
scale industry. The charactenstic of these crafts is that they arc 
performed by handand with tools, not by machinery. They pr^ucc 
in small quantiues articles that are not standardised and sell them 
wuhin a limited radius. Consequently, they directly reflect the 
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condilions of tie JocaJ eaviromnnit la tie Soviet Union craAs 
have survi\ed along uith the huge kombinaty that concentrate on 
heavy industry. Their function is to make a few of the articles 
necessary to ordinary life, but ignored by large-scale industry. One 
of the characteristic features of this form of industry is the specialisa- 
tion that takes place Vkithin the narrow limits of the guild, the tovtu 
quarter, or the village. It is found in isolated centres of civilisa- 
tion. A curious and very significant instance of this is seen in pre- 
Columbian America, wUch. being without iron and making fire 
by the most primitive methods, remained in the Stone and Bronze 
Ages ri^t up to the arrival of the Europeans ; and yet, in spite of 
its primitive tools, pre-Columbian industry gave proofs of remark- 
able manual skill in tumlng out stone and wooden implements, 
moulding pottery, and, above all, in its practice of weaving and 
dyeing cloth. Far Eastern dvilisatioas, which are nowadays beiog 
greatly affected by the products of large-scale industry, still afford 
many instances of this kind of local manufacture. On the whole, 
many centres of traditional industry, which represent the beginnings 
of civilisation, have attained to an astonishingly high degree of 
technical skill. In some cases it was to imitate their products that 
the earliest European machinery strove, and the crafts faded away 
owing to (beir toabilicy to use the main sources of nalural energy 
and to their having stuck to man’s handiwork. 

Unlike the crafts, large-scale industry is marked by two pecuh’ar 
features in its geographical distribution, namely, its unequal spread 
over the world and the complexity of the causes that explain its 
localisation. It is found maidy in Europe and North America on 
both sides of the Atlantic in a huge area of the temperate belt. It 
ranges from the heart of the Soviet Voipo ia the cast to the sborss of 
the Pacific on the west. Two island groups, the British Isles and 
Japan, are closely linked with iL In both continents the proportion 
of the active population engaged in industry is extraordinarily high, 
reaching from 50 to 60 per cent. 

Outside this vast area there are only rather scattered centres of 
re^onal or heavy industry which tiav'e been started recently, as, for 
example, in the Far East of Asia. In Africa, South America, and 
Australia large-scale industry is restricted to a few isolated districts, 
to some big towns or conunercial ports. Much of this unequal dis- 
tribution is explained by the difficulty of getting an adequate supply 
of motive power or of oertaia irccessary raw materials ; but as a 
rule It is due to essentially human factors. 

Countries with a dense popukHion have a large number of workers 
for their factories. There is no doubt, for instance, that England 
has ahv a j-s Ibund nunpow er witftotec dfScuicy « rcira her own shores. 
Similarly, Germany, Italy, and Japan have found in their populations 



274 TECHNICAL FACTORS AND STAGES IN HUMAN EMANaPATTON 
a powerful factor in the development of Large-scale industry. But 
many countries, notably China and India, with large populations, 
have not developed their industry correspondingly. The fact is that 
the quality of the manpower matters more than its quantity, and 
long experience in handling machinery is needed to get good outputs 
from modem industrial equipment. In this way British workers, 
who gained early experience and got high wages, quickly attained 
to high outputs. On the other band, the workers in new countries 
and those with a ri^d out-of-date industrial structure >ie!d poor 
outputs, since their labour is unskilled, unadaptable, and even hostile 
to improved machinery. Now, even in basic industries, like coal- 
mining at great depths, it is necessary nowadays to have very skilled 
men who are capable of handling complicated machinery safely. 
The clumsiness of an unskilled labourer and the carelessness of a 
navvy will not do for a miner at the coal face. 

An available market is no less essential. Europe soon had a vast 
outlet for her industrial commodities, and the United Kingdom w'as 
able from the beginning to organise its industry to suit the world 
market. Similarly, the UnitM States had from the end of the 
nineteenth century an isunense home market for manufactures 
of all kinds. On the other hand, new, sparsely peopled, and 
poor countnes, whose inhabitants have inadequate purchasing 
power, cannot set up large factories with a productive capacity 
greater than the local market can cope with. Hence, little states 
and underdeveloped countries have long bought manufactured 
goods from big industrial countries and have not made the goods 
themselves. 

Lastly, the possession of technical and hnancial capital, due to an 
accumulated stock of tradition and to the advantage of a long com- 
mercial past, is a no less essential factor, in the realm of technical 
and mechanical dvilisation Great Britain has led the world, to which 
she has been an instructor. Hence she, together vrith Europe, had a 
long lead over the other conunents. Her technique has of course 
been transmissible, and there exists a huge world industrial com- 
munity which w orks with the same machinery and by the same rules 
of production. However, a community must be able to assinulate 
the technique. It must have engineers, scientists, and factory 
managers ; that is, it must have reached a standard of dvilisation 
far surpassing the mere possession of machinery and other material 
means of production. Now, this stage of general dvilisation has 
not yet b«n reached in every country in Asia, Africa, or South 
America, where large factories wholly made abroad are being set 
up here and there m regions hith^o completely hostile to the 
mdustnal mode of life. 

Furthermore, a vast outlay of ca^tal is needed to build and eqmp 
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factories and to provide them with means of transport. Great 
Britain bad acquired reserves of capital by trade, and many European 
countries bad also by the end of the eighteenth century accumulated 
capital by similar means. In the same way in our own time uc 
have seen countries become industrial because they had attained a 
high degree of wealth. Among tlicsc arc the Netherlands, Switzex* 
land, and Sweden, which besides wealth had intelDgent workers, 
technical schools, and — some of them — a merchant fleet. Generally 
speaking countries that are new and without past experience of trade 
lack the capital to open up coal mines or harness waterfalls and 
have to appeal for capital from trading or already fully industrialised 
nations. Hence in new countries large-scale industry is started not 
by the Initiative of the local people, but by that of business men from 
Europe or the United States. Od extraction in Venezuela, copper 
mining in the Congo, iron mining in Colombia, and the working of 
bauxite in Guiana or of phosphate in Morocco have been carried 
out with capital invested by big industrial companies. Many great 
industrial firms in Europe also have establishments outside their 
own country. Thus the British finss of J. P. Coates and Courtauld 
have factones in the United States and in many other countries. 
Frendi firms like Pechiney and the Coispagnie fnn^aue des p^troles, 
German chemical firms, Dutch en^neering firms (e.g. Philips), and 
firms from Sweden, also have worldwide interests, to say nothing 
of the fai'flung influence of Swiss and Italian combines (e.g. Monte* 
catini). There are also movements of capital between industrial 
communiiies for the purpose of setting up and developing new 
industries. For instance, since the end of the second world war big 
American motor car firms have built subsidiary factories m Europe 
and in Great Bntaio ; American oil companies have invested capital 
in many refineries in Europe, notably in those in France. Similarly, 
trans-Atlantic chemical trusts have supplied money, techniques, and 
machinery, to many European firms, with a view to widening the 
area of operations. 

On the whole, large-scale industry is not established without much 
time and elToit. That is one of the reasons for the division of 
industry between countries that supply and those that buy manu- 
factured goods. Probably the industrialisation of new countries 
will gradually modify the anangcoient, for the dispersion of industry 
brings social advantages, since it gives opportunities for remunerative 
work to overpopulated countries; and it also affords economic 
advantages which have disappeared from countries with a high 
degree of technique owing to the excessiic concentration in (he last 
century, since it enables factories to have the use of large areas of 
ground of litiJe maxke-i vbJkc sts »eW as to solsa, more oasdy than 
the swarming industrial regions, the problems of collecting and 
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storiag raw material and of tte bousing and transport of man- 
povrcr. Furthermore, this new tendency relative to dispersion is 
favoured by the ubiquity of electrical or. internal combustion engines 
owing to the ease with which motive power can be transmitted today 
either in the shape of electricity or in the concentrated form ofliquid 
or atomic fuel. 



Chapter 12 

DEVELOPMENT AND PERMANENCE 
OF THE KEY INDUSTRIES 

Some of man’s industries ha\e had long and brilliant careers, whilst 
others have been merely episodic or have passed through the ages 
without modifying their onginal humble techniques. The weaving 
of textiles and the working of metals, which first appeared os modest 
craHs, have gradually risen to the rank of mankind's chief occupa- 
tions. Out of them arose large-scale mdustry which has created an 
artifidal geographical landscape and led vast masses of humanity into 
hitherto unknown modes of hfe. It was only later that other kinds 
of industry began in their time to follow tbesame course of develop- 
ment and cluster round the centres formed by textile manufacture 
and metallurgy. By giving to the newcomers machinery and products 
to finish, while requiring of them various materials that are foreign 
to their own horizons of work, these pioneer mdustries continue to 
play a key part in the great modera lodustnoJ complexes. But for them 
the new mdustries would fade away or revert to the stage of craAs. 

The oldest of these key activities that have shaped the face of 
industry and built up the great industrial regions are metallurgy and 
textile manufacture. Large-scale chemical industry, the third key 
industry of the modern world, arose at a more recent date from the 
needs of the first two, whilst the older ones took part in man's Gnt 
efforts to free himself from Nature and her gifts. 

THE lEXnLB UsDUSnUES 

No industry has followed the upward path of civilisation more 
closely than the manufacture of textiles. It has risen from the 
status of a humble craft to that of a great manufacturing industry, 
mechanised, specialised, and integrated. Day by day it increases 
the variety of its raw materials and has finally come to use man- 
made fibres. Except in climates with slight variations of tempera- 
ture, dress is a human necessity rather than an adornment. In fact, a 
temperature of from 72“ to 77" F. (22-25* C.) is needed to keep the 
naked human body in health. Below lO'F. (- 12“C.)cold is unbear- 
able whilst above 100* F. (37* C.) heat is dangerous. The elfcct of 
clothing IS to keep near the skin a blanket of air that slows down the 
diffusion or absorption of heat and prevents the human body from 
reaching the temperature of the siuroundiog air too quickly. 
k2 277 
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Prehistoric maa soon took to u«aring clothes. Probably, the 
v,arm, dry climate of the CheUeaa period enabled him to go naked. 
Today, absence of clothing is restricted to a few primitive tnbes in 
central and southern Africa, the Amazon basin, central Australia, 
and Polj-nesia. These little groups of peoples wear only very 
exiguous garments consistmg of leaves, bark, or skin in their naturd 
state fastened about the body. Such poverty of dress is found even 
in very harsh climates. For instance, the Fuegians use nothing but a 
bit of fur to protect a portion of their bodies against the cutting 
wind, leaving the rest bare. In spite of this handful of exceptions, 
the problem of dress was for man a vital one wluch could only be 
solved by the use of a high degree of intelligence. Vidal de la 
Blache insists that, after fo^ d^s is roan's most important need 
and that his sodal standing is marked by its degree of luxury. 

As early as the Mousterian and more markedly in the Magdalenian 
period man had to clothe himself in the skins of animals so as to 
cope with the severity of the glacial climate. Among the tools of 
the Stone Age were many intended for the preparation of skins. 
They include cutting edges, borers, scrapers, scraping knives for 
removing flesh, and smoothing tools to soAen the pelt. In historical 
limes skin prmenls suU prevailed among backward peoples. Hesiod 
and the Od>ssey describe the countryfolk of Homeric Greece as clad 
in skins. Her^otus mentions soldiers in Xerxes’ army as merely 
covered with skins. Even bter the Germans and Scythians are 
desenfaed by Tacitus as wearing the skins of wild animaJv. Today, 
furs and skins of animats are used as a protection against cold in 
regions with severe winters, even by peoples who have woven gar* 
menu. Most of the Hyperiwreans. and especially the Eskimos, who 
have no means of procuring fibres to spin and weave, excel in the 
art of preparing, culling out. and sewing together the pelts of bears 
seals, and oiher fur*bcaring animals. 

In the course of history man has gradually had to make suitable 
garments by using first of all the resources of ihe natural environ- 
ment, then by making such progress m avilisation as to be able to 
recognise lo its natural state matter suitable for clothing him. to 
get It m sufficient quantities, and to prepare it for making clothes. 
Such matter docs not exist in plenty, for it must have definite 
quahllcs, be a bad conductor of beat, and be waterproof, soA, and 
durable so as to repay by long service the trouble taken to obtain 
and fashion it But it was only in the Neolithic Age that man learnt to 
make textiles. In peat bogs and the remains of lake dwellings large 
numbers of bits of rope, string, and even real doth have been found. 

Raw .Materials.— The animal kradgom was the first to be laid under 
coninbuuon, and iha happened in various places simultaneously. 
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la the East goat’s hair was used in ancient times, as is evident from 
the Bible. In the Georgies Virgil says that goat's hair giv«s coarse, 
but hard-wearing cloth suitable for soldiers and sailors. This fibre, 
hoH'ever, is nowadays used only to a slight degree by modem 
industry. Goats from Tibet and Ankara yield a fine, soft hair wluch 
is sought under the name of mohair for making luxury goods. 
Nowadays, mohair is got from South Africa, where Ankara, or 
’Angora’, goats have been acclimatised and have acquired coats that 
exceed in quality those of the origjnal Anatolian breed. From 
earUest times Peruvians have used llama or alpaca wool, but this 
fibre has spread very little beyond its origioal home, and, like 
angora, it is only used by modem industry in the manufacture of 
luxury goods. 

Wool remains the most plentiful and valuable of the fibres derived 
from animals, and its fortunes are most closely bound up with the 
history of civilisation. Its use goes back to prehistoric times and 
was surpassed by that of cotton only in (he ej^teenth century. As 
noted above, the sheep was domesticated at a very early period, 
Ihcre is evidence of its bang found to Iberia and North Africa in 
ancient tunes in assodation with the goat before the ox or the dog 
had made lU appearance in those countries. It is also found very 
early in central Europe, where by the Neohthie period it bad been 
domesticated. Wool was the chief fibre throughout ancient times 
in the Mediterranean and throughout the Middle Ages in Europe, 
for the use of flax and silk remained very restricted. Wool produc- 
Uon spread together with European civilisation from the Old World 
to the United States, the Argratioe, South Africa, Australia, and 
New Zealand, and today the chief producers are the new countries 
in the southern hemisphere. Since the beginning of the nineteenth 
century world production of wool has constantly increased, rising 
from 200.000 tons in 1810 to more than 2,200,000 tons in 19SS. In 
spite of this, wool is a relalivdy scarce raw material, for the market 
for woollen fabrics has conUoually expanded, and woollen cloth is 
coming into use even in the Far East among peoples who hitherto 
have been loyal to cotton. The recent appearance of Japan as a 
woollen manufacturer is a new feature in world industry. Further- 
more, wool is now only a by-product of mutton, whilst cotton is a 
main crop. Though an increase in the price of cotton may be at 
once rejected in increased produettoa, an increase in the price of 
wool has IitUe clTcct on production, since this depends on the yield 
of fully-grown sheep, whose numbers cannot be added to im- 
mediately. So great are the demands for wool that the enormous 
quantity produced in the world is far from being enough. Hence, a 
process of renovation has come into the industry, by which fhe 
fibres from woollen rags ('shoddy’Jand tailors’ clippings Cmuago’) 
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are used again after being pulled out and strengthened somewhat 
with fresh wool. This wool-rag industry began in Great Britain 
about 1840. 

Silk is the most peculiar and costly of all animal fibres. Owing 
to its insulating properties, its sheen, fineness, and lightness, it would 
base taken the lead in textile manufacture, had it been cheaper. 
But the tenuousness of the fibre, the small size of the caterpillar that 
yields it, and the great care nc^ed to rear this creature, base from 
the start made silk cloth a luxury. It is not surprising that it was 
the first fibre to be copied artificially by a product of the chemical 
industry. 

In Cluna, the original home of the silkworm, the process by which 
the cocoons are used is attributed to mythical personages, and this 
bears witness to the early age of its discovery, ftobably a beginning 
was made by gathering cocoons from the wild mulberry trees in 
the woods; then to have more cocoons with greater regularity 
came the idea of rearing silkworms. The Chinese attribute the 
putting into etfect of the idea to Si Ling Chi (2£50 B.C.), the Shu 
Ching (Book of History) mentions a tribute of silk levi^ by the 
Emperor Yu (2200 b.c.), and Chinese documents from the third 
century d.c. to the thirteenth century a.d. showr that ta.xes were 
often paid with skeins of silk. 

Today, silk is used whenever both strength and fineness are needed. 
Silk thread and silk cloth are soft, warm, light, and strong. These 
qualities arc not always found together in rayon, nylon, terylene, 
and other man-made fibres that have been used as substitutes. On 
the whole, fibres derived from animals have not met all needs and 
they are costly and difitcuU to produce. Wool and silk, excellent 
as insulators, are not cool and do not readily absorb moisture, and, 
when worn, the cloth allows perspiration to accumubte on the skin. 
For this reason recourse was soon had to vegetable fibres. 

The use of vegetable material to serve as clothes goes back to 
prehistoric bmes. It is an easy matter to make pieces of rudimentary 
clothing from soft leaves and lianas. In New Zealand, where there 
were no animals to yield skins, the Maoris could only clothe them- 
selves by interweaving leaves and straw. Remains of garments 
made of esparto grass and dating from the upper Neolithic have 
been found in caves in Andaluclo. In the eighteenth century 
Captain James Cook described the clothing of the Maoris as made 
of leaves of a kind of sword-grass. i’Aarmium icnax. The plaiting of 
grass used in these cases was the forerunner of weaving. 

Leaves and bark could have only a restricted use, for they lacked 
fineness and flexibility, la the end experience showed that the inner 
fibw of certain planu were bettn endow ed with these qualities, and 
ctTorts wac made to extract them for use. As these experiments 
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Vtent on, various regions were led to take advantage of the resources 
of the local flora. In Spain the bark of a broom, Sparteum juncum. 
was used ; in central Europe the choice fell on ^e soft bark of 
certain lime trees ; in Mexico the fibres of the agai-e »ere preferred, 
and in New Zealand those of the Phormium lenax, wWch were 
taken from the ribhed leaf that had originally been used whole. 
However, the demand for fibre led man very soon to increase by 
cultivation the plants that yielded them. Choice was made of 
several annuals that were easily propagated and could be included 
in the senes of other crops. One after the other, three plants play ed 
an important part in the history of the textile industry. They were 
flax, hemp, and cotton. 

Of course, many other plants must have been able to yield fibre. 
As early as 1872 a botanist named Beraadin estimated the number 
of plants yielding fibres used by man at various stages of cirilisation 
as more than 700. Many of them have played no part in world 
trade. Some like jute, sisal, and ctuna-grass have come into use 
in European industry, but havebeeaemploy ed only in small quantities 
and for special manufactures. Their part, therefore, remains sub- 
ordinate. Altogether, the vegetable fibres now cultivated and used 
in industry may be placed in two categories. First, there is domi, 
which consists of slender hairs growing on the surface of the organs, 
seeds, or fruit of a plant. Cotton and kapok belong to this class. 
Secondly, fibres, or parts that are essentially internal and are found 
ather in the cortex of the stalk, as in hemp, flax, or jute ; or in the 
tissue of the leaves, as in Phormium, agave, and the banana tree. 
Before these fibres can be used, they must be remosed from the 
rest of the tissue around them. 

A geographical study of all tbese raw materials brings out two 
apparently contradictory phenomena. First, the decreasing use of 
certain traditional fibres and th«r replacement by others whose 
production has on the contrary reached enormous quantities. 
Secondly, the quest for new fibres, which was necessitated by the 
short supply of raw materials and has led to the introduction of 
man-made fibres. 

Flax and hemp were used at the same time as wool in countries 
with the most advanced material civilisation. But since the nine- 
teenth century flax has been continually retreating m the face of 
wool, jute, and cotton ; that is to say, in the face of fibres that arc 
cheaper and more easily to be got in large quantities. The struggle 
was keenest between flax and cotton. The latter's success is partly 
explained by its arrisal on the market as a homogeneous com- 
modity, whilst flax came in batches of various qualities. This 
advantage is opposed by the greater strength of hnen. but is sup- 
ported by the greater case with which cotton can be manufanured, as 



282 TtCliNlCAL FACTORS AND STAGES IH HUMAN EMANaPATlON 
it can be tised with bghter and Jess powerful machinery and requires 
less motive power and bbour. That is why cotton has almost 
entirely repbeed Imen for underclothing. 

Furthermore, cotton has become the rival of wool in furnishing 
and the making of ready-made clothing. Before the invention of 
rayon it even competed with silk. Some cotton fabrics, like sateen, 
are just like silk, and some mercerised cottons have a silk-likc sheen. 
Cotton has caused a veritable revolution in economic life. Up to 
the eighteenth century its success had been deb>cd by the diihculty 
European manufacturers had in obtaining supplies of raw material, 
since Mediterranean and West Indbn sources furnished it in only 
moderate quantities. This rebtive short supply of raw materbi 
disappeared at the end of the eighteenth century owing to the 
expansion of British trade with Indb and the Far East, while cotton 
pl^tations rapidly grew in number in the United States. At the 
same time the inventions of English engineers enabled hand looms 
to be repbeed by machinery wUch produced goods cheaply and in 
brge quantities, and to place on the world market a kind of clothing 
that was moderate in price and thus accessible to the poorer classes 
in underdeveloped countries. 

The present day affords another instance of the struggle between 
the raw materials used by the icxtile industry. It has arisen from 
the invention of artificial and synthetic fibres, which at first com- 
peted only with fibres used for luxury goods, but which have been 
got in greater and greater quantiUes from less and less expensive 
raw materbi, whilst their technical qualities have constantly im- 
proved. To begm with there were diOerent varieties of rayon and 
staple fibre, denved from wood pulp and cotton linters, then there 
followed a series of fibres got from mineral substances, by-products 
of the distillation of coal, oil, or other chemicals. From these are 
manufactured n)lon,TeryIeQe,Orlon,Courtelle, Acrilan, and ascore 
of other fabnes. This great new addition of raw material is due to 
the chemical industry, whose aitifiaal fibres can be used in the same 
roaclunery as wool, cotton, and silk. This colossal development 
has not, however, caused the disappearance of the traditional raw 
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materials, for the production of linen, wool, and cotton has not 
fallen off during the last few years. It could seem rather that the 
new fibres have come to supplement the traditional ones, since the 
production of the latter could not keep pace with man’s need for 
cloth and clothing. This is clearly shown by the statistics of pro- 
duction given at the foot of the page opposite : 

Industrial De>elopincnt. — ^The various fibres soon ga%e rise to industry 
based on local resources. Wool, for instance, was onginally used 
in a clearly defined geographical region in the Old World which 
suited the sheep and in which there existed both pastoralism and 
the practice of lengthy fallow. Wool used in Iran, where the 
usual footwear was for a long tune a felt gaiter. It was also used 
in the Mediterranean, where it is still the material for fishermen’s 
caps and the miaufuctun of the hooded cloaks of peasants in 
Corsica and Sardinia ; for the kills and waistcoats of sailors and 
peasants in Greece and Macedonia ; for the burnus of nomadic 
Arabs ; and the carpets and felt mats of the comadjc peoples of 
western and central Asia. 

In early times wool also became the raw material for European 
clothing ; fitting closely to the body it forms quite a different kind 
of dress from cotton. To this ancient type belong the pantaloons 
and short-sleeved smocks, the breeches and loose gowns of the 
Gauls, specimens of which were preserved in peat bogs together 
with a complete set of Bronze Age tools. The material and shape 
of these rustic gamients have been handed down through the 
centuries and were still to be seen in the dress of English countryfolk 
and French peasants right up to the ei^teenth century. 

Silk became an essential raw materia) in early times in China, 
where for long it supplied a domestic industry whose origin mingled 
in legend with that of agriculture. Stale control, which has been 
the economic system of China in nearly all ages, for a long time 
enabled the Government to keep the monopoly of manufacture of 
silk cloth and of its sale (o the rest of the world. In this way for 
hundreds of years China was able to support a large number of 
craftsmen who worked at fixed, time-honoured patterns devoid of 
elegance and imaginaiios. 

At that time there prevailed in this part of the Far East a peculiar 
type of dress with long-established differences between garments 
meant for the lower classes and those intended for the governing 
class. In winter the dress of the former was quilted or lined with 
fur and consisted of light-filting trousers tied with strias round the 
calves, and a sleeved tunic. In summer they were content with a 
short smock and trousers. But for summer or winter wear these 
garments were all made of cotton cloffi and were quilted with 
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cotton. Silk was rcscncd for the wealthy classes. It was made 
into flowing robes embroidered and adorned with buttons of 
precious metal, the number of which s'aried with the rank of the 
oflicial or nobleman. Long, full Chinese gowns and Japanese 
kimonos were the rare and costly garments of a hierarchical s>-slcm. 
They were the only Far Eastern costume known to the NVest and, 
owing to their luxury, were the only ones to CnJ their way into 
world trade. 

Howeser, the textile industry soon escaped this dependence on 
local raw' material, for fibre is a light commodity easily packed and 
kept protected from any kind of delcrioratiun. It soon became 
easy to transport, and today raw material is imported into big 
centres where the industry Itad originally been established. Tliis is 
true of the Lancashire cotton industry, the L>ons silk industry, and 
the Japanese woollen industry, which is supplied with wool from 
Australia. Separation of centres of transformation from areas of 
production is no new phenomenon. It showed itself scry early in 
the textile industry, which bas grown up wherever raw material from 
abroad could easily be had. 

If, setUng aside problems of raw material and labour, world rcU* 
tions are to be called on in every case to explain the rise of the 
texide industp' and its present distribution, they often show the 
causes of regional specialisation and division of labour in various 
branches of manufacture. la particular, they explain the complex 
relations that exist between the mainly spinning centre at Tourcoing 
with the mainly weaving centre at Roubaix ; the cotton centre at 
Manchester and the woollen centre at Rochdale with the centre at 
Bradford where woollen and cotton goods are finished and dressed. 
Conversely, non-participation ui world trade may be enough to 
prevent a textile industry from developing into a large integration. 
There is no better example than the Catalan textile industry, which 
contents itself with the national market for the disposal of its 
produ^. Now, in a country of 30 million people the amount of 
trade is limited. Besides, the market is not only small, but also 
rejects standardised goods. Everyone wants to have a different 
cloth from his neighbour and to show his personality by his shade 
of dress, thus reflecling the individii^istic temperament of a Mediter- 
ranean people. 

Owing to this, Spanish factories cannot envisage large programmes 
of manufaaure, since they most often change their patterns after a 
limited output. Hence the small size of the textile businesses in 
Spain, where every factory works for a small number of customers, 
whose custom they try to keep by flattenng tastes and meeting 
whims and demands for novdty. Like the markets the firms are 
spilt up into small units, most of which remain family concerns with 
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moderate outputs, unless they are foreign companies operating for 
CApoit. Hence the contrast, especiaUy in organisation, between a 
textile country like Cataluoa, which is restricted to the narrow 
market of an undeveloped European peninsula and a great centre 
of world trade like Lancashire, whose blue cotton fabrics for nearly 
a century dressed the vast crowds in the Far East. 

At each widening of its geographical horizon and at each expansion 
of its trade relations the textile industiy has responded with technical 
progress. Up to the fifteenth century the guild system prevailed in 
the towns of Western Europe. It depended on the handiwork of 
families of craftsmen who lived in the towns. Aichises kept in 
Flanders enable us to penetrate deeply into the organisation and 
life of the guilds, which were more aaxious to keep the monopoly 
of the trade than to increase their output. 

As early as the twelfth century the brightly coloured fine cloth 
made by the guild at LiUe was renowned in all the chief fairs in the 
West, it was a high-class industry using English wool and turning 
out goods for well-to-do customers. The common people were 
satisfied with coarse cloth made by village weavers from local wool. 
Consequently it mattered little to the people of Lille when in 1360 
John le Boa, King of Frasce, authorise ^e bojLS of Lille to issue 
to the inhabitants of the villages in the district a brand with which 
to mark the bolts of cloth made by them. But during the Hundred 
Years War, and at the beginning of the sixteenth century, LiUe was 
unable to get the high quality English wool which was needed for its 
fine cloth and it had to change its produce to suit the local wool at 
its disposal. Out of this arose within the town itself the manufacture 
of sayetle, or light Flanders serge which was wholly of wool, and 
bourgette, which was a mixture of wool, flax, and silk. 

The manufacture of these two kinds of cloth took an important 
place in the town, and in 1496 the makers of bourgetterie obtained 
from the Chief hiagistrate a charier authorising them to manu- 
facture cloth of *lugh and low warp’, which had originally been 
reserved for the makers of sayeHerit, The products ^ these two 
kinds of manufacture were very like the village manufactures, and 
so the new guilds brought an action in the courts against the weavers 
in the *p/< 2 ( poys' of Tourcoing who had never before troubled the 
old clothmakers’ guild. The struggle for the monopoly of producing 
these goods became particularly bJiter in 1534, when the people of 
Lille obtained from the Emperor Charles V a judgment which forbade 
the use of the fibre for outside (he bounds of the town. The 
judgment raised a stom of protest, following which the people of 
Tourcoing won the right to have twenty-five looms for making 
velveteen, those ofRoubaix were authorised in 1548 to have ‘m^uon/e 
ouuls ' : and those of Leers andToufikrs were granted twenty-eight 
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and u^'cUc respccthcly. But it uos stipulated that the tillages t^erc 
only to make coarse cloth; high quality cloth and fustian v^cre 
resersed to the guilds in Ulte in/ra muros. 

Very soon the people of Roubatx and Tourcoing. taking no notice 
of the cramping regulations, began to manufacture high-quality 
cloth, and during the v^hole of the sescntecnlh century there v^as a 
bitter struggle with frequent appeals to the Spanish governors, and 
after the Treaty of the Pyrenees (1659) to the Court at Versailles. 
In 1723, when the people of Roubaix started further manufactures, 
the people of Lille had the looms and cloth confiscated. It was 
only in 1762 that a decree of the Council recognised the right of the 
countryfolk to spin all textile fibres without restriction and to manu- 
facture and dress all kinds of textiles. This account shows clearly 
the tenacity with which French town guilds still defended their 
monopolies at a time when industrial occupations had long since 
ceased to be the prerogative of the towns. 

The guild system acted as a check on production, for it restricted 
manufactures to the types recognised by the brand, which had some- 
what the same character as our trade marks. It also kept a steady 
level of employment, maiouined supplies of raw materials, and con- 
ditions of sale, and, furthermore, imposed a jealous preservation of 
trade secrets and inarkcu. Such a system filt^ well into the narrowr, 
tmchaogmg life of medieval society. It marks an economic state in 
which craftsmen produce mainly for local use and in which a few 
specialists devote themselves to manufactures that interest a wider 
market, to which, however, the flow of goods is limited by difficulties 
and cost of transport, by the low purchasing power of a society 
whose masses lack the means to dress in line cloth. 

The system soon changed, and textile manufacture gradually 
passed nearly everywhere to the countryfolk, as it did in the Lille 
dbtrict The development began in I^ders, reached England, 
and was adopted in France in the reign of Louis XI. In the new 
phase of industry which came over Europe in the seventeenth and 
eighteenth centuries, towns gradually ceased to manufacture textiles 
and became commercial centres. The town ‘manufacturer’ was 
now merely a merchant whose business was to organise in rural 
distnets the making of the commodities needed by his customers. 
In fact, he became much more of an entrepreneur than an industrialist 

The association between rural and urban operations, wluch the 
guilds so strenuously opposed, could prevail only owing to the 
pressure of economic facts and the effect of the expansion of the 
markets. Besides, the possibility of having goods manufactured 
outside the towns enabled merchants to escape the fussy regulations 
of the guilds and to meet the demands of the markets. Rural labour, 
being numerous and able to satisfy all requirements, gave textile 
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industry a previously unknown flexibility. In 1698 the Intendant of 
Flanders and Artois, Dugud de Bagnofe, clearly pointed out the 
advantages of this type of rural industry. 

‘The tOBTJS of Roubai.x and Touicoing are most important for 
different kinds of cloth, some of wool and others of silk and wool, 
which they manufacture and export to almost all parts of the 
world. The cooenieni^ to the iohabitancs of adding a little indus- 
try to their housework makes them better off than people tn closed 
towns, and this contnbutes not only to the prosperity of the 
industry, but would also for that very reason have ruined its town 
rival, had the manufacture of severd kinds of cloth which were 
forbidden to countryfolk been reserved to the towns.’ 

In spite of these advantages rural industry bad great drawbacks. 
Though its production wras belter than that of the guild system, its 
output was small and. above all, irregular, because it could only 
yield its full output during the slack seasons tn agncuUure or when 
disaster overtook the crops and famine reigned sn the land. It could 
therefore not keep up with the endless expaosion of the markets. 
That explains why it declined so rapidly when machinery was 
invented in England in the second half of the eighteenth century. 
The Industrial Revolution was mainly mtent os the seed to produce 
quickly. It has been calculated that the old spinnuig-wbeel produced 
five skeins of yam in flAy-six working hours. With a mechanised 
frame a spinner could, with the help of two children, turn out 55,000 
skdns in the same time. Modem non-stop spinning machines reach 
even more impressive figures. 

The output of large mechamsed textile mills has enabled cloth to 
be used by a greatly mcreasing number of persons. It has helped to 
standardise dr^ and to abolish local costumes. Jackets and 
trousers have become essential pieces of clothiog is Africa and the 
Far East. Yet these immense new markets no longer succeed in 
absorbing an industrial output of textiles which formerly was in- 
variably too little to meet demands. This is because cotton is 
the first industry Co be estabiuhed in underdeveloped countries as 
their standard of living rises. Nowadays, the textile industry, which 
in the United States and the old countries in Europe has become 
recognised as a main occupation, is being transplanted into most 
new countries, including Brazil, India. Egypt, Indonesia, and China, 
and continues its geograplucat expansion without on that account 
abandoning its old traditional centres. 

The Manufacture of Textiles. — The textile industry has called for 
greater intelligence and shrewdness than any other industry. The 
use of the raw materiais indeed requires many delicate operations 
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uhich luNC been only slowly brought to pcrfcclioo. A long series 
of txpenmenW has made cloth into a s-aluablc commodity due to 
man’s work and intelligence and to his knowledge accumulated from 
earliest times. 

Pint of all. the raw material must be prepared. Mills can seldom 
use the fibres just as they hate been galheied. Wool must be freed 
from impurities, scour^, cleaned, and often dyed. These pre- 
liminary operations constitute a real industry. Similarly, after 
cotton has been picked by hand or mechanical picker, it has to be 
ginned and carded before any further operation. Before being spun 
flax and hemp hate to undergo two processes, both of which hate 
become recognised industries. Retii/ig consists of inducing the dis- 
integration of the woody elements in the stems and is nowadays 
done in an autoclate. Scutching separates the fibre, which has 
remained intact, from the decomposed portions of the stem. Silk 
is gathered in the form of cocoons from which the thread must be 
unwound after the chrysalis has been killed. The process is divid^ 
into two stages. Beating dissoltes the outer case of the coccoon In 
water raised to a temperature of 200* F. Then between four and 
ten cocoons are taken, and thev threads unwound together. This 
Si>es raw silk. But it cannot be used directly in silk manufacture, 
for It must be twisted by ikroning. This preparation is carried out 
in little workrooms, some of which in Jaj^ attain the size of small 
factories. 

These preliminary processes are all followed by spinning, which is 
cue of man’s oldest in>eolioas. At first it was done by hand with 
the help of rudimentary implements like the distaff and spindle. 
Nearly all neolithic settlements have yielded little spindles of baked 
earth. For a >ery long time the spinning of yam was the work of 
women. Its tedmique remained unimpro%cd until the ctghicenih 
century, except by the adoption of the spinning-wheel in the sixteenth 
century. A fundamental change took place in the eighteenth century 
when warm countnes began to supply cotton in plenty. The dev elop- 
ment due to new mechaokal inventions led to the industrial pros- 
penty of Great Britain, and after some delay reached the contment. 
Mechanical spinning brought a general revival of all the other 
branches of the industry. Henceforth the heavy and scarcely 
remunerative task of spuming by hand was over, hlechanisaiion 
bad been introduced more promptly into spinning than into any 
other branch of the textile industry, and, consequently, it was the 
earliest to be held in the firm grip of the capitalist system of industry. 
Nowadays a concrete idea of the importance of the textile industry 
of a country is given by quoting the number of spindles working. 

Weaving springs from the art of mat-making, an ait that still 
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of interlacing the threads of the yiOof(pt wefi), which run across the 
cloth, with those of the «a/p, which run lengthways. The warp 
was stretched on a horizont^ frame, and the weft was passed 
through it by means of a shuttle woricd by hand. The same pro- 
cedure is still followed in Arab, Iranian, and Indian looms. No 
essential modification was introduced in Europe till the eighteenth 
century, when a radical change in weaving came with the invention 
of the flying shuttle (1733) and the replacement of the hand-loom 
by the power loom (1787). A great change also occurred in the 
wool and silk industnes, but for a long time hand looms were used 
along with power looms, since weaving kept its craft system logger 
than spinning. In many districts looms are even in these days not 
confined to mills, and in old weaving districts hand looms are to he 
found side by side with the wholly automatic Northrop looms. 

The art of dyeing cloth also goes back to very early times, but at 
first it was used only with high-grade cloth. Before the invention of 
aniline dyes it was confined to centres of large-scale trade and 
countries with a high civihsauoQ. An operation then common in 
trade centres was the purchase of unbleached linen or fulled woollen 
cloth for dyeing and resale as high-grade cloth according CO the 
richness and beauty of the colouring. This method of increasing 
the value of poorer quality cloth was practised in ancient times by 
the Egyptians and Phoenicians. Up to the twelfth century the 
dyeing of cloth was one of the great Byzantine industries, and later 
the art was practised in the cloth towns in Italy and Flanden. The 
Gobelin establishment began its career with the dyeing of wool and 
other fabrics. Dyes were originally rare and Mpensivc. Purple 
was got from the niurex and also from cochineal (a Mexican insect), 
dyer’s moss (a kind of lichen), and madder root. Blues were 
obtained from the leaves of the woad, or pastel, and later from 
indigo, a leguminous tropical plant Other sources of dye were the 
Central American and West Indian logwood, which gave a black 
lint, and brazil, the wood that gave its name to the country and 
yielded a brick-red colour. Modem times have introduced pro- 
found changes in the dyeing industry. Already at the end of the 
eighteenth century the French chemist BerthoUel had subsiilutcd 
the use of chlonne for grass-bleaching in the preparation of linen 
and cotton doth for dyeing. At the beginning of the nineteenth 
century there appeared dyes extracted from coal-tar. These gave 
an infmiie number of shades, were very fast, and extremely cheap. 

Up to the 1914-18 war Germany held a virtual monopoly in the 
preparation of these dyes and supplied SS per cent of the world's 
demand for them. 

With dyeing is closely allied the prmung of fabrics, by which 
uniform colouring is replaced by dcMgns in several colours. Pnnung 
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had aJso been an ancient art, but iu pfocc$«* had long remained 
rudimentary and uere rather LLethe batik \votk in Indonesia. In 
the eighteenth century Obcikaropf. a Bavarian who had a factory at 
Jou>*en'Joscs, near Pant, appli^ the processes of book*prinung to 
doth by planng on unbleached cotton fabric a board with designs 
in relief and coaled with colouring matter. Shortly afterwards 
(1783) James Bell, at Preston in Lancashire, improved the process 
by pladng the designs on a lotler which turned continuously aAer 
the fashion of the rotary machines used in book-pnnting; some* 
what similar developments were sponsored by Widmer in Switzer* 
land. Next came the process of pnnung m several colours at once. 
Owing to this, clolli printing achieved a wonderful expansion in tbs 
next century and put within everyone’s reach articles that combined 
artistic quality and practical utility. 

The last stage is the making of garments. This was long carried 
out in the home, where the women cut and sewed the famJy’s 
clothes from pieces of cloth got from weavers in exchange for raw 
wool, tow. and )'am from the farms. Even today the clothing 
industry suU employs the greatest number of domestic opentuves, 
who work individually for a steady, but nanow- circle of customers. 
But in this industry too machinery has brought great changes, for 
the sewing machine, which completes the cycle of ingenious inven* 
tions la the textile industry, has led to the cooctotration of work* 
people in workrooms and factories. 

The clothing industry belongs essentially to the towns; that is, it 
is attracted to Urge industrial centres where there is a suQicicncy of 
female labour. It therefore seems complcmcnlaiy to heavy industries 
which call for male workers. Conccnixation in towns is favoured by 
the presence of big markets formed by great numbers of customers 
who are reached through large shops. U is significant that all the 
big shops m Pans that are now department stores (that is, shops 
oQenng a large number of diflcicnl lines of goods) began by selling 
hats, underwear, and ready-made clothing. The clothing trade u 
centred particularly in capital cities and great conurbations like 
London, Paris, Vienna, Berlin. New York, and Los Angeles. New 
York makes shirts for the whole of the United States, whilst 22 per 
cent of the ’women's outerwear' industry is concentrated in Los 
Angeles. 

In these big industrial centres the work is seldom wholly done in 
factories, for the making of a costume needs many details which 
cannot be earned out by machinery. Finishing touches are often 
the work of home-workers or httle independent groups that take in 
parcels of goods and trimmings from a factory and prepare them 
for sale in shops. This b funher evidence of the vitality of crafts- 
manship in the last stages of the textile industry. 
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Textile manufacture is theiefoie being executed by the most in- 
genious in\entions and is for this reason one of the most complex 
achievements of the highest tivilisatioas. It occupies more people 
and creates greater values than any other industry. Its present form 
was shaped in Europe, and Europeans are sliU the world’s chief 
cloth merchants. Although other peoples in Asia and America have 
built up rival industries, in Europe textile manufacture still occupies 
the leading place in industrial economy. Europe is the chief focus 
of the noblest and most sdentiGc fonn of industry, namely, the 
roab'ng of woollen cloth, in which none of the new countries has 
been able to equal the skill of experienced European weavers. 


NtETALLURGICAL INDUSTRIES 

The search for, extraction, treatment, and use of metals arc com- 
paratively recent activities, but they are vital facts in the march of 
civilisation and m the structure of economic life. Metals are hard 
and malleable substances that have replaced wood, bone, and stone 
for making tools and weapons. Man did not suddenly learn how 
to make use of these industrial materials, but has mastered them 
after a long series of discoveries and inventions, the list of which is 
still far from being dosed. 

There has always been a time in every part of the world when man 
was ignorant of the use of metals, but the dih’erest peoples have not 
all advanced from the age of stone to that of iron at the same time. 
They have all even cooUoued to use old stone implements at the 
same time as metallic ones, as may suU be seen in New Caledonia. 
For a long time the use of iron was unknown for practical reasons, 
for industrially it is only a derived product and, unlike copper and 
tin, cannot be extracted from its ore by a single operation. It was 
found easier to use bronze, since this was easily cast and recast. 
Bronze, an alloy of copper and tin, was used in the eastern Mediter- 
ranean as early as the hllh and fourth centuries b.c. It was the 
metal of the ..Cgeans and Minoans. and is thought to have been 
first obtained from the Caucasus. It was very slowly replaced by 
iron, owing rather to the latter’s cheapness than to its tcc^icd 
qualities. The first users of iron seem to have been African tribes 
and probably Caucasian peoples. The use of iron passed through 
central Europe to become general in the West mainly during the 
Hallstatt period, when its ddTusioo was completed between (300 and 
500 B.c. The full use of steel, zin^ platinum, nickel, manganese, 
aluminium, tungsten, chromiiun, and molybdenum did not begin, 
however, until long aAer, (owoids the end of the nineteenth 
ccnluty. 

The rise of metallurgy was at first partly due to the abundance of 
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ore. But for long ihi* depended on ihe >icld of mines. To extract 
ore from the ground, miners of old had only pick and hammer and 
the strength of their arms. Except in a few details, the tools of the 
medieval German miners were the same os those of their Phoenician 
and Roman countcrpoiu. Yet these miners of old achieved remark* 
able success in prospecting for the lodes of metal and in working 
them deep down. Certain peoples have contributed greatly to the 
art of mining, especially the medieval Germans, whose mining 
literature pla)^ a great part in promoting the advance of processes 
in the rest of Europe. 

The use of gunpowder caused a revolution in mining in the 
seventeenth century. It began in the Har2 in 1632 and in Stalford* 
shire in I66S. The saving in work due to this enabled subsidiary 
tasks to be undertaken and tunnels to be dug to drain water from 
the mines. As this added to their clHcicncy, tire mines at once gav e 
greater fields. The new processes were taken to Mexico and otlicr 
parts of North America by the Spaniards. A little later machinery 
was invented to pump out the water, and Us use spread during the 
eighteenUi ccatuf>‘, especially to mines in flat districts. Progress in 
equipment cnabl^ gruier and greater depths to be reached, to the 
point of being incommoded by the everMncrcasing temperature. 
Besides, unproved and increasingly powerful machinery has been 
used to win the ore, at first in quarries and then, when electricity 
came into general use, in the depths of the earth. Niachine*dnlls, 
which have gradually repbeed pneursatie picks, underground 
UoUe)-s on rails, and lifts to raise the mineral to the surface, have 
ended by making the bigger mines into real factories seeding an 
immense amount of power for their cOicient workiog. 

The progress of mining has been followed by that of metallurgy, 
which has enabled an inaeasing variety of ores to be used, and more 
and more cflidenl processes to be put into operation for the treat- 
ment of ores and metals: and in the end this progress has made 
ferrous metallurgy the most essenUal indusUy in human society. 
Man's activity in tlus work is reflected today by a number of mo(h- 
flcations in the earth's surface that have utterly changed the scenery 
and transformed his occupations over vast areas. 

Economically and commercially metals may be pbced in three 
groups: precious metals, non-fenous metal^ and iron. These 
differ not only by their natural properties, which determine the use 
made of them, but dso by the magnitude of their production. 
Precious metals like gold and rilvxr scarcely reach an annual pro- 
duction of 7,000 tons. The producUon of rare metals which are 
mainly intended to make special forms of steel, such os molybdenum, 
tungsten, chromium, and cobalt amount to about 355,000 tons; 
that of non-ferrous metals to 23 million tons. In contrast with 



DEr^TLOPMENT AND PnU>tANENCE OF THE KEY INDUSTRIES 293 
these, iron alone exceeds a production of 200 millfon tons. The 
relative importance of the three groups (in terms only of weight) 
is clearly shown in the following table : 

Iron 90.0 per ceot 

Non-ferrous metals 9.9 per cent 

Precious metals O.I per cent 

Precious metals are characterised by Iheir resistance to chemical 
change and by their high density. Their geographical distnbution 
separates them from countries that produce coal and iron, for they 
occur all along the great mountain ranges bordering the Pacific in 
the two American continents, in South i^nca, Austria, and on the 
coasts of the Arctic in both the Old and New Worlds. Owing to 
the part played by gold and silver in coinage, the fact that they 
are not found in the great trading countries has alwa>’S been a 
powerful stimulus to European expansion and trade relations. 

Non-ferrous metals have become indispensable to large-scale 
industry and economic structure of the western type. Tbeir import- 
ance does not depend on their total production. Manganese 
(9,800,000 Cons), copper (3,4S0,000 tons), and aJuminiunj (4,400,000 
tons) are used most. After them come zinc (2,850,000 tons) and 
lead (2,200,000 tons). On the other hand, tin production scarcely 
exceeds 180,000 tons and nickel production 220,000 tons. In 
contrast with iron workings, which are nearly alwa)s exploited by 
national capital, copper, lead, and zinc imoes and tin deposits most 
oDen depend on foreign owners io the shape of big companies that 
are mainly British for tin and American for copper. On the whole, 
however, the American continents produce most of the non-ferrous 
metals with the exception of tin. 

The overwhelming preponderance of iron arises from its having 
been bound up with the whole history of civilisation and mankind's 
material progress. Its uses have never ceased to grow as its tech- 
niques have improved. From its use in the arts of war and agri- 
culture it has become an indispensable raw material in the manu- 
facture of machinery and the means of transport. It has supplanted 
stone in the building trade, sometimes being used alone, at other 
times in combination with cement, as reinforced concrete. la spue 
of the increased use of aluminium in hardware and aeronautical 
construction, iron is still the emblem of modem civilisation. 


Iron in its Natural Slate. — Iron ore has a strange distribution. It is 
not found in wide river plains like Egypt, Mesopotamia, northern 
India, or northeast Cluna, or in the limestone regions around the 
Mediterranean, and for that reason the great countries in ancient 
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times ucrc uitbout it. On the other hand, its deposits lie thickly 
in the north of the temperate belt and the Arctic on the very door- 
step of the great centres of industry. There arc a number of kinds 
of iron ore that base been utUised in turn as the necessary processes 
have been discovered. Some, like those from Styria, Ariige, or the 
Adirondacks, are found in v-rins and are very pure. Others arc 
residual in character, coming from the weathering of rocks and 
physico-chemical changes in sediments owing to climatic action. 
These include lateritic ores (as in Malaya and Guinea) and the 
ferruginous concretionary masses in solution-hollows in some lime- 
stones. Such replacement ores are still developed in Algeria and 
Tunisia. Other ores are sedimentary in origin, occurring in almost 
every geolo^cal period from the pre-Cambrian to the Tertiary, and 
including pre-Cambrian ores in South Africa, Ordovician in New- 
foundland and Normandy. Silurian in Alabama, Devonian in 
Algeria, Carboniferous in the British coalCelds, Jurassic in Lorraine 
and in the scarplands of Northamptonshire, Cretaceous in Germany 
and Teniary in Colombia and the Crimea. Lastly, and most 
abundant of all. vast reserves— some of them as yet almost un- 
touched— occur in igneous and metamorphic rocks of pre-Cambrian 
age. as in India, Brazil, Venezuela, the Lake Superior and Ungava 
redoes of North America, at Krivoi Rog in the U.S.S.R,, in several 
parts of West Africa, and in Australia. 

In these ores iron is combined in the form of carbonate, as in 
those from the English coalfields or Styria; or in the form of 
oxide, with or without phosphorus. The oxides arc by far the most 
plentiful and varied. The magnetites wiih a silicious gaogue and 
the hxmatites with an iron content of up to 72 per cent arc the best 
among them. 

Ores are found in all geological formations. Magnetites mainly 
occur, however, in very old rocks like those in central India and 
Australia; carbonates are particularly plentiful in the Carboniferous 
senes; and brown hsmatites, which are of more recent formation, 
abound in the Jurassic series, whilst the older red hxmatites occur 
in Primary rocks, as at Bilbao and in Cumberland. 

The extraction of iron ore clearly depends on the presence of good 
deposits ; but abundance of high-quality ore docs not of itself lead 
to mining. The deposits must be accessible, and the country in 
which they are situated must have an organised transport system. 
Furthermore, labour must be available, and civilisation should have 
reached a stage sufficiently high for there to be capital enough 
to devote to the onerous task of extraction. That is why at the 
present day the countries that lead in iron-ore production iw 
situated around the North Atlantic and in the west of the Soviet 
Union. 
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la America there are large deposits of iron ore on the western 
and northern shores of Lake Supenor, in central Ungava and in 
NewLoundland. Smaller deports occur in the Appalachians, as in 
Alabama, and in several western States, In parts of South America, 
vast orc'fields in the pre*Cambian massifs have recently been opened 
wp, usually by foreign companies, m Brazd and Venezuela. In 
Europe iron ore has been the object of minute prospecting and in 
some places so vigorously exploited that the oldest deposits are 
now practically exhausted. 

In western Europe the chief producers are France, whose main 
deposits arc in Lorraine, and Great Britain, where there are deposits 
in several coalfields (no longer worked), in Cumberland, and in the 
East hlidlands. In the last oanied (he ore lies m the Jurassic 
scarpland stretching from Cleveland through Lincoln and Leicester- 
shire to Northampton and Oxfordshire. In northern Europe 
Sweden is a very old producer of iron. At one time the ore came 
nmialy from Norberg, Dannemora. and Grangesberg in central 
Sweden, bat nowadays it conics chiefly from Lapland where the 
richness of the ore has justified (he coosmictioo of a railway across 
the mountains to the Norwegian port of Narvik. 

Id central Europe Germany’s wealth in coal is is contrast with her 
poor resources of iron ore. On the other hand, Austria has very 
rich deposits in Styria, and Bohemia contains some vigorously 
worked beds. Southern Europe is the only part of the continent 
that is poor in iron, except for several fields in northern and south- 
eastern Spain and the hsmatite iron in the island of Elba, which is 
mined by the Italians for want of something better. The Soviet 
Uoion has resources comparable with those in the New World, but 
more scattered. The three chief iron-ore districts are still the 
Ukraine with mine-workings at Knvoi Rog, the Urals with deposits 
at Magnitogorsk and Nijne Taghil, and the Altai with deposits in 
the Kuznetsk basin. 

Iron-ore production has steadily increased, and within the last 
fifiy years new producers have coostantly appeared and have sup- 
planted some of the older ones. The rhythm of increase in produc- 
tion has been os foUows: 
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The order of producing countries has changed with time, as is 
showm in the following table: 
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These changes in order of production ha\e led to important trade 
mo>tmtnU, especially since the first world war. Since iron ore is 
heavy and of low value in relation to its bull, it was not generally 
transported very far, and was formerly used as near as possible to 
the mines. Before 1870 there was no imeraational market for iron 
ore, which was never carried by sea; but the invention of the acid 
steel processes in Great Britain, which had but small resources of 
noD'phosphonc ore, led to the importation of hsmatites from 
ceoti^ Sweden and northern Spain into Middlesbrough and South 
NVales, and towards the end of the nineieenth century other uans* 
oceanic mov ements began to take place, w hich hav e rapidly increased 
since 1900 as more of the great steel manufacturing countries ran 
short of iron ore within their own borders, or short of the quality of 
ore which technical changes required. 

Exporters of ore included tot of all countries with important 
metallurgical industries and havug large deposits. The first and 
most important were the United States and France. Then came 
countries wluch had a great deal of good quabty ore, but did not 
have a metallurgical industry capable of treating iU The number 
of this type of exporter has continually increased. The first 
Spam and Sweden, which were later joined by Algeria, Tunisia, 
bJewfoundland, Labrador, several West African countries (Liberia, 
Sierra Leone. Guinea), by Venezuela, Chile and Brazil, and Malaya. 
Owing to this there are in modeni trade a number of iron routes, 
some overland, others overseas, and others partly one and partly 
the other. One leads from Swetoi to Germany and the United 
Kingdom, another from North Africa and Spain to the United 
Kingdom and the Netherlands. A third (ovxrland) runs from 
France to Belgium and Germany. In America ore moves through 
the Great LaVes from I>u]uth to Illinois and Pennsylvania, 
from Labrador by the St Lawrence Seaway to the metaUurgical 
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centres on the shores of the Great Lakes. Further afield, an im- 
portant route leads from Venezuela and Brazil to the iron and steel 
manufacturing district on the Gulf and Atlantic coasts of the United 
States and to Great Britain, another from West Africa to Great 
Britain, and others from India and Malaya to Japan. Altogether 
there is an enormous consumption of iron ore, and this is being 
increased still more at the present lime by the efforts of new countries 
like Colombia, Brazil, Australia, South Africa. India, and China to 
create or develop heavy industry, which they regard as a mark of 
industrial independence and the liberation of their economic systems. 

Iron and Steel Maoufactniiag. — ^The iron industry is the work of 
neither the pioneer nor primitive man, for, in fact, it assumes experi- 
ence and povierful means of production, the number and efficiency 
of which have continually grown in the common inheritance of 
mankind. At the present time when ore and coal are at hand, the 
treatment of iron has two stages: pig iron and steel. At the first 
stage there is the absorption by the iron of a certain quantity of 
carbon, and impunlies such as s^pbur and phosphorus, which make 
it brittle, and in the second stage the impunties must be removed 
and the carbon content reduced in order to give steel suitable for 
use in industry. Until the fourteenth century iron was produced 
directly without passing through the pig-iron stage. A bole dug in 
the ground was filled with wood, charcoal, and ore. Later, as the 
size of the heuth increased. It had to be made partly above ground, 
and this led to the iavention of the ^talao hearth. The technique 
of this was like that of forest charcoal burners and resulted in a 
rough slab of iron known as a bloom. This had to be hammered 
fora long lime to rid ito/slag and was then handed over to \arious 
craftsmen, including nail makers, blacksmiths, and armourers. Only 
rich ore could be used in the process, which led to enormous waste, 
for 40 per cent of the iron sometimes remained in the slag. Hencci 
modem industry has in some places been able to extract iron from 
the slag of old ironworks. Such rough treatment of iron is still 
practised by African tribes in the Sudan and Uganda, and by the 
Fans of equatorial Africa. 

Fairly pure iron was obtained in this way because the heat applied 
was not enough to cause the metal to fuse completely. The result 
was merely a viscous mass formiDg a bloom at the bottom of the 
hole. True pig iron was llius obtain^ by pure accident when the 
heat was too great, but it was an anno) ing and irremediable accident. 
Similarly, chance alone decided whether the bloom contained soft 
iron or sled, the result often depending on the nature of the ore 
used. It was a noteworthy invcnuoii whev a way was found to use 
pig iron and so escape the drawbacks of the operation by regarding 
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the pig iucir as a kind of ore able to give steel. It was achieved by 
increasing the height of the furnace, a procedure which had been 
adopted to lessen the quantity of fuel used. Thus, the discovery of 
pig iron was tlic result of the use of the blast furnace, that is, of an 
oven in which with the help of water-driven bellows, a greater 
quantity of ore could be treated with the same amount of fuel. 
The invention of the blast furnace goes back, it Is believed, to the 
fifteenth century, and it was first used in Siegerland in the Rhineland. 

A revolution of far-reaching importance was occasioned by the 
substitution, first in Great Dntain and later on the European con- 
tinent and in North America, of coked coal for wood and charcoal 
in the blast furnace. First successfully developed by Abtaliam Darby 
at Coalbrookdale on the Shropshire coalfield, during the first half 
of the eighteenth century, this use of coke brought about great 
changes in the location of the smelting industry, and In Great 
Britain, from being concentrated largely in such forested areas as 
the Weald and the Forest of Dean, the iron industry began rapidly 
to develop on those coalfields — as in Staffordshire, Yorkshire, Sou^ 
Wales, and Scotland— where coking coals and iron ores occurred in 
the Coal Measures. The method of producing pig iron has cltanged 
little since the eighteenth century, and the blast furnace remains the 
chief instrument of primary metallurgy. But its thermal effieicncy 
has been enormously increased, first, in ibe 1830s, by the substitu- 
tion of a hot-air blast for the cold blast hitherto employed, and later 
by many otlier technical improvements such as the closing of the 
top and the utihsaiion of the waste gases. Its dimensions have 
increased, and modem furnaces sometimes bum continuously for 
more than ten years. Another feature in its improvement has been 
that instead of always producing the same quality of pig, it can 
now be made to produce any quality desired. 

For a long time the change from pig to steel was achieved by the 
lengthy, difficult, and expensive cementation process (developed by 
Huntsman of Sheffield in 1740), which moreover gave only moderate 
quantities. The mam product of ferrous metallurgy for nearly a 
century was, however, wrought iron, made in the puddling furnace 
invented by Henry Cort in 1784. "nicn another stage was reached 
when it was discovered how, starling from pig iron, quantities of 
steel could be made in a single operation with the help of chemical 
reactions. Steel was not mudi used in industry unUl after 1 S60-65. 
It was coldly received at first, but it soon became greatly used for 
making railway rails and ships. By 1882 it had won its way, and the 
making of steel became the chief branch of ferrous metallurgy. 

The new metal had valuable qualities including lousiness, 
ductility, and hardness, which varied mainly with the carbon con- 
tent. As it could only be made from pig iron, the production of the 
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latter gained new \igour at the end of the century, so much so that 
the size of blast furnaces increased to the point of becoming sent* 
able workshops within the ironworks. Steel was first made from 
pig iron by the Bessemer process (1856) and the Siemens-Martin 
process (1861); and then later by the Thomas process (1879), 
which permitted the use of pig iron made from phosphoric ores. 
After that new techniques were developed with the invention of the 
electric furnace, which was used mainly in making ‘special' steel, 
that is, alloys of steel and rare metals (ike manganese, chromium, 
cobalt, nickel, tungsten, and vanadium, or with silicon. Steel 
comes from the mills in the form of ingots, which are often shipped 
in that form from the United States, for example, to Denmark, or 
from the United States to Japan. But as a rule steel undergoes in the 
works a conditioning that gives it a form which can be used directly, 
for example, railway Imes, girders, plates and sheets of various sizes 
and thickness, and rods and wire of different gauges. 

Distribution of Iron \\'orkiQg. — ^The location and structure of the 
main centres of iron-working today depend on economic factors to 
an even greater extent than on technical exigencies. One of the chief 
conditions is the possibility of obtaining ore of good quality. The 
percentage of metal content in the raw ore should be as high as 
possible. A very rich ore has a content of60 per cent Buthamatites 
from Elba, Cumberland, I^voi Rog, and the Pyrenees contain 
more than 50 per cent of iron. On the other hand, Lorraine ‘minette* 
contains only 37 per cent, and the equivalent in Northamptonshire 
only 32 per cent. An ore with a content of less than 25 per cent is 
considered to be poor and to need prelimmary improvement by 
calcination, which drives out the carbon dioxide and water in it. 
Most low-grade ores are nowadays crushed and roasted with coke 
breeze to form sinter, of much greater iron content than the original 
ore. 

Ore should be easily smelted. The commonest are oxides, which 
almost always have a gangue of rocky nutter. This chemical 
magma can be disintegrated by the mere action of heat without 
the necessity for expensive prelimmary treatment that exceeds the 
market value of the raw ore. A silidous gaogue^ which retains too 
great a quantity of the iron, ^ves a poor yield in the blast furnace. 

It is usually removed by niixmg the ore with a limestone flux which 
acts as a sonener and absorbs the silica. 

The working of iron has always required huge stocks of fuel. 
When smelling was done with charcoal, ore was taken into the 
forest for treatment. In andent Greece iron-working was located 
on the wooded mountains in BocoUa. Acanunia, and Laconia, to 
which ore from Thrace and the Caucasus was taken on the backs 
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of donkeys. The Romans smelled theirs on the wooded slopes of 
the eastern Alps and carried the iron so extracted to works in Italy. 
Up to the end of the eighteenth century iron-working remained a 
rural industry owing to its dependency on forests — as in the Weald 
of south-eastern England. E\en loiiy pig iron is still produced 
with charcoal in countries with rich and easily smelted ores near to 
large forests, notably in Sweden, Slyria, the Hungarian Carpathians, 
and southern Chile. 

Nowadays coke is the fuel used in iron works. This is artificially 
produced by roasting certain varieties of coal in a closed vessel. It 
has the advantage of not sticking to the iron, of giving more heat 
than charcoal does, and of not containing sulphur or any impurity 
that might combine with the iron. Hence the prcpondcranl part 
played by countries that have huge supplies of coking coal. It was 
to this advantage that Great Britain owed the early and speedy 
development of her iron industry. It explains furthermore why the 
control of important iron industries falls to countries or to under- 
takings that have supplies of coal and why the ore is carried to the 
coal. Hence, great producers of coal, like the United States and the 
United Kingdom, are importers of ore, whilst Sweden, Spain, 
Algeria, Cuba, and Venezuela export their best ore. 

Electricity is only used for smelting ores of high content and 
quality. It has therefore not come into general use except in 
cotmtries like Scandinavia, where electricity is produced cheaply and 
in great quantity. But thm is no doubt that in the future the iron 
industry will tend to rely less and less on coal, for new processes 
using in blast furnaces coal unsuitable for coking are already 
enabling centres of heavy industry to spring up in re^ons where 
formerly there were none. 

The working of iron has always been difficult and toilsome, and 
the worker has generally sought mechanical help. An essential in- 
vention was the use of hydraulic power to work the bellows. Water- 
mills appear very early in the history of technology, but do not 
seem to have been applied to iron forges before the fifteenth century. 
It was the use of bellows that led to the siting of works on the ban^ 
of streams and to the discovery of pig iron. Later on, the blast 
furnace was itself made into a generator of power. Previously, the 
gases from the fire escaped freely into the air, burning like huge 
torches. Today, they are caieTuUy caught and used to raise to a 
temperature of 1500’ or 1600“ F. (800 or 900 C'.) air that b blown 
through the tuyeres into the blast furnace, or ebe to produce motive 
power in steam engines or gas en^es for working lifts, gantries 
pumps, rolling-mills, and the dynamos that provide electric power 
for the factory. The gases are also piped out and sold for domestic 
use. Today, a feeder pipe more than 185 miles long leads gas from 
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blast furnaces In Lorraine to the Paris conurbation. Lastly, some 
of the gases are chemically treated to make disinfectants and 
fertiliser. These uses of the by-product of blast furnaces make a 
big modem centre of ironworking into a huge economic unit 
associated with a sivarm of satellite industries, each of which js 
dependent on the others. 

Tie typical modem blast furnace is capable of producing 1,000 
tons of pig iron a day; such an output requires 2,000 tons of rich 
iron ore, SOO tons of coke, 500 tons of limestone, logetherwitiorer 
50,000 tons of water and 4,000 tons of air! 

Transport problems thus loom \ery large m an mdustry all of 
whose raw materials are heavy and balky. At first, the centres of 
ironworking grew up in countries where ore and fuel occurred 
together, such as Great Britain, Pennsylvania, the Ruhr, and the 
district of Le Creusot in France. But supplies of ore and fuel are 
not always found together, or else one of them may be exhausted 
more quickly than the other. Hence, ingenious arrangements have 
been made to bring the ore and fuel together by means of good and 
fully used systems of transport. The movement of ore and coal 
between the north of France and Lorraine inspired the idea of con* 
stnicting a canal between the Moselle and Schelde and led to the 
recent electrification of the railway from Valenciennes to Thlon* 
ville. In the same way the ore and coke trade between Lorraine 
and Westphalia has led to the canalisation of the Moselle Bom 
Nancy to the Rhine. In the United States ore from Mesabi was 
more than 1,000 miles from Pittsburgh coal, but the ore was earned 
to the coal through the Great Lakes; then gradually heavy industry 
moved towards the route along which the ore was earned, and 
important iron works were set up one aAer another on the south 
shores of the Lakes at Buffalo, Cleveland, Gary, and at Duluth 
itself, which was the first port from which the ore was sent. Else- 
where big works have been built on the coast near traillc routes 
followed by coat and ore. For instance, in France the works on 
tlie Adour are close to the seaway taking ore from Bilbao to England 
and supplying Spanish ironworks with coal from tJie United King- 
dom; the Dutch works at Ijmuidca lies at the seaward end of the 
North Sea canal, one of the several points of ingress into the great 
waterway system that feeds the Ruhr. The brgest steelworks in 
the world is at Sparrows Point. Maryland, near Baltimore; It is 
supported by Apjxdachian coal and South American ore. 

Within the iron industry as a whole there is a division of labour 
between two branches tlwt differ in the nature of their products 
and in geographical distribution. Heavy or primary industry pro- 
duces mainly pig iron and stccL It u suU dependent on coal and is 
situated where it can get its raw materials cheaply. The secondary 
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or iransformaiory branches work up the pig iron and steel into a 
vast number of articles, both heavy and light, including an infinity 
of fittings, various gadgets, tools, and instruments. Since it works 
up articles partly treated and cheaper to transport than coal and 
ore, It is freer as to locality, less concentrated geographically and at 
times even fairly scattered, but near towns that supply labour and 
afford routeways and markets. 

Heavy industry is concentrated mainly in three large European, 
North American, and Soviet groups. To these may be added 
isolated minor groups in China, India, Japan, and, more recently. 
South f\frica (Pretoria), Australia (Port Kembla), Colombia (Paz 
del Rio), and Brazil ^olta Redonda). The absence of heavy 
industry in a country is explained by lack of fuel and power as well 
as by poverty in means of transport. The three main groups are 
almost self-supporting, for each has its own ore and fuel, each 
forms an economic uiuty in which each part of the country makes 
up for the deficiencies by drawing supplies from its neighbours. 

On the continent of Europe a cooperative movement has been 
instituted to pool resources in coal and ore among the six nations: 
Getmany, France, Italy, the NeUiertands, Belgium, and Luxem> 
bourg. llie European Coal and Steel Community (E.C.S.C) shows 
by its existence that the steel industry has become so important 
that countries can no longer rely on their own resources for drawing 
supplies and findmg outlets. This group of Slates has access to 
brge amounts of Swedish, Algerian, Spanish, and French iron ore 
and of coal from the Umted Kjogdom, Poland, and Germany. The 
carriage of these heavy coniroodilies b helped by the deep penetra- 
tion of the sea into the heart of Europe, and though some European 
countries have inland centres more or less far from the sea, these 
are connected with big ports by means of navigable riv ers, canab, or 
railways (e.g. the Ruhr, and Lonraine), whilst there are many coastal 
centres in Great Britain (Middlesbrough, Cardiff, Dagenham), 
France (Adour, the lower Loire vaUey, and Dun^rk), and the 
Netherlands 0jmuiden). 

The North American industry forms another economic group 
more productive and homogeneous because it has functioned since 
Its beginning within a smgle country. Away from the sea (apart 
from the huge coastal centres at Baltimore and Trenton), but hav ing 
at Its disposal as a means of transport the cxceCent route through 
the Great Lakes, it remains today the most important group of 
metallurgical industries in the world. 

The Soviet group contains an older element based on coal from 
the Donetz and the Moscow re^on, from which the excellent ore 
from Krivoi Rog was only 375 miles distant. To their western 
centres have been added kombiiia/y in Asia, the largest of which was 
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for long the Ura{~Kuznetsk-KaTagaDda centre, where ore and coal 
are gathered into a single industrial integration, though they arc 
brought together over a distance of more than 1,0(X) miles by 
railways capable of carrying only small loads. 

Wi thin each of these large groups there is a clear tendency for 
ore to move to coal, since until recently two or more tons of coal 
were needed to smelt one ton of ore. But there are exceptions. 
Duluth is near the ore from Mesabi and far from Pennsylvanian 
coal; in Lorraine the blast furnaces and steel works stand on the 
basin from which the ore is extracted ; in England the low-grade 
ore in north Lincolnshire is smelted on the spot, at Scunthorpe; 
and the Russians have placed iron works at Magnitogorsk, the 
source of the ore. 

World production of pig iron has steadily increased, as the 
following table shows: 

AMiott 

18S0 15 

1895 26 

1915 79 

I9J6 91 
19S8 205 

1962 278 

In this production the United States still retains the lead (1962) 
With 60 miilioa tons. The Soviet Union is rapidly approaching this 
figure with 55 million tons, and the Western European group 
(including the United Kingdom) now produces more than 62 n^on 
tons. Steel production reflects an exactly parallel development.* 

Million 

1880 10 
1895 19 

191) 80 

19)6 119 

1958 292 

1962 56S 

The United States leads in this also. In world production as in 
the production of each iron-working country taken separately it is 
noticeable that the amount of sieel produced is far more than that 
of pig iron, the raw material of steel. Tlie anomaly is explained by 
the use of an enormous quantity of scrap, which plays an increasing 
part in the iron industry, as it enables less coal and ore to be used. 
One-tiurd of it comes from inia and steel articles past use and 
especially from the hulls of old and obsolete ships, which yield 
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eleven million tons. The other two-thirds come from factory waste, 
filings, shavings from lathes, and cut-outs from stamp-presses. 

Secondary metallurgy, which finishes the raw or part-worked 
material of heavy industry, comprises several branches of manu- 
facture. Foundnes re-melt pig iron and cast it into various shapes 
to suit the purposes of shops making boilers, stoves and grates, 
radiators, and other cast-iron articles. Machine construction, how- 
ever, forms the greatest branch and calls for the highest degree of 
skill. It is essentially the key of the iron industry and supplies 
machinery for other branches. It compnses three groups: the 
machine-tool group, which produces tools for working metals and 
manufacturing other machines; the agricultural machinery group, 
m which tractor making holds first place; and, lastly, the textile 
machinery group. Today, 90 per cent of the machinery made 
comes from five great countries: the United States, Great Britain, 
France, Germany, and the Soviet Union. The making of machinery 
occupies nearly two million of the world's industrial workers. 

The manufacture of electrical apparatus, including generators, 
cables, power lines, meters, telephones, radio and television sets, 
lamps, and electronic devices (which, however, use many other 
metals and raw materials besides iron and steel), is the most wide- 
spread industry and is found even in countries hke Japan, Australia, 
and Canada, where the iron industry is a newcomer. It occupies 
more than a miliioo of the world's industrial workers. 

More important are the industries which make locomotives, rail- 
way carriages, nver barges, seagoing ships, various kinds of motor 
vehicles, and aircraft of all sorts. TTie motor vehicle, which was 
invented in Europe, has passed from being a luxury into an object 
of ordinary use owing to mass-production methods. Every >ear 
more than fifteen million motor vehicles are produced in various 
countries. Thus: 




im 

United Stales 

7,200.000 

7.87aOOO 

Great Bnlaie 

I.SOO.OOO 

1,800.000 

Germany W. 
Ccrniaav E. 

1,200,000 

2,070,000 

416.000 


9M.OOO 


Soviet Union 

486,000 

620.000 


The activity of shipbuildmg yards vanes from time to time 
according to the state of trade and international affairs, but the 
gross tonnage launched annually averages nearly nine million tons. 
In 1962 the yards in Japan, the United Kingdom, and Germany 
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On the whole, it is clear that secondary industries are far less 
concentrated than primary or heavy industry. There is scarcely one 
large town without a few engncering factories. In Germany, in 
addition to the Ruhr, there is a variety of industry in Stuttgart, 
Niimberg, Frankfurt, Cologne, and Berhn. ranging from the manu- 
facture of electric light b^bs to that of looms. Switzerland is 
typical of countries without heavy industry, but with very busy 
machinery and electrical works at Basie, Zurich, and St GalL In 
Great Britain many centres without primary iron and steel industry 
have important engineering industries, for example, Birmingham, 
Leeds, Coventry, and Linco/n. In France, in addition to Lorraine 
and the coalfields, various kinds of machinery are produced in 
Mulhouse, Strasbourg, Moolbdliard, Le Havre, Saint Na^aire, and 
Boulogne. 

It is by the secondary industries that old metallurgical countries 
keep their lead in the world’s markets. In them are concentrated 
tec^ical skill and the tradition of perfection and finish. On the 
whole, the enormous industry formed by the innumerable branches 
of metallurgy continues in control of mankind's industrial develop- 
ment. It is a Auictioo of (he general economic condition. For this 
reason it is a good measure of (he degree of a country’s prospenty. 
It controls the creation of (he means of production, and in socialist 
and capitalist societies alike it represents the investment and 
stabdisatjofl of capital. One of the first effects of a great economic 
crisis is the falling off in the consumption of iron and steel. 

THE CHEMICAL INDUSTRIES 

Under the name of chemical industries comes the manufacture of 
products chielly of mineral ongio together with the innumerable 
industries derived from these maoufactures. The chemical industry 
makes acids, bases like soda and potash, and salts derived from 
extractive working (rock salt, phosphates, gypsum, limestone, etc.). 

It is also concerned with organic products such as dyestuffs, paints, 
fats, and cellulose. But this classification is incomplete, for the 
meaning of the term 'chemical product* is continually being widened. 
The iron industry, for instance, depends on chemical processes, since 
it makes essential use of the power of coal to reduce iron ore; so 
also IS the conversion of iron into steeL However, the subsequent 
working of the metal consists wholly of mechanical operations in 
which there is little visible chemical action. The same is true in all 
metallurgy, tliough the working of tduminium requires a long 
chemical preparation of the ore, and though the metal is obtained 
only from an almost pure chcmicaf compound by an cfcctro- 
metaiJurgica] process. This process is indeed inJistinguishablefrom 
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clectro-chemisiry, because the same factories— in the French Alps 
for example— arc engaged in uorUng up Ihc ore, fashioning ferro* 
alloys, and manufactunng abrasives, calcium carbide, chlorates, and 
nitrogenous materials. 

The raw materials of the chemical industry arc manifold, and 
some of them arc found virtually all over the world. The natural 
or slightly transformed materials are sea or rock salt, calcium 
phosphate, limestone, clay, coal, minoal oil, and volcanic rocks, 
not to mention common elements like nitrogen and oxygen from the 
air, or hydrogen and oxygen from water. Mass production of these 
key products gi\ cs some idea of the importance today of the chemical 
industry, which has reached a level of equality with the iron industry. 
Other products from soap to photographic and pharmaceutical 
chemieds depend on these basic products. 

The chemical industry established itself less than a century ago, 
when it produced cheap heavy chcmicaU, already in considerable 
demand, especially sulphuric acid and washing soda (sodium car* 
bonate). Towards the end of the nineteenth century the industry 
began to produce, in small quanuiies as >ct, a large number of new 
products derived from organic ebemical syntheus. especially 
stuffs. Lastly, beginning from 1930 the mdusuy turned to the 
manufacture of synthetic products that were in great demand, such 
as ammonia, whi^ was made from nitrogen from the air; synthetic 
amines, methanol, maa*aade fibres, synthetic resins, and plastics. 

Today the industry has reached the point of controlling the supply 
of raw materials to several industries, which up to a short while ago 
did not depend on them. Thus, the rubber industry formerly 
required from it only refined sulphur, the rubber being got from 
plantations in Southeast Asia. Similarly, the textile industry used 
to depend on the chemical industry only for finishing materials and 
dyestuiTs; but in the nineteenth century it substituted for colours 
denved from the vegetable and animal worlds dyes derived from 
minerals and later obtained by synthesis from coal-tar products. It 
has gone further, for nowadays it supplies the textile industry with 
fibres. In this way the chemical industry has gradually taken the 
place of basic operations which at one time supplied maierial to 
many secondary industries. 

Some chemical products depend fairly closely on certain raw 
materials, which for that very reason fi.x the sites of factories on 
spots where the materials are obtained. Industries producing 
colouring matter and those using by-products of coal are located on 
coalfields; for mstance, northern France, the Ruhr, the Saar, and 
Pennsylvania. S imil arly, industries using soda and chlorine are tied 
to deposits of rock salt, as in rhwtiim , Lorraine, Thuringia, and 
Galicia; or to salt marshes, as in Languedoc. The locahsalion of 
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industries on quarries yidding cheap, heavy material is illustrated 
by the sulphur works in Sidly, Texas, and New Afexico, by the 
cement works in the Boulogne ^strict and on the Thames estuary, 
where there are chalk and day d^osits. and by the great brick- 
making industry based on the Oxford Clay of the Peterborough and 
Bedford districts in the English ‘Qay Vale*. 

On the other hand, some manufactures are independent of geo- 
graphical environment either because their raw matenals (e.g. 
atmospheric nitrogen) are found everywhere or because they are 
easy to transport. For instance, some countries have been able in 
recent times to establish a chemical industry though they have none 
of the necessary raw materials. Most countries producing super- 
phosphates have no natural phosphate deposits. Inversely, countries 
with pyntes are not the greatest producers of sulphuric acid. Spain 
is the greatest producer of pyntes, whilst the greatest makers of 
sulphuric acid in Europe are Germany, Great Britain, and France. 

The development of new processes continually increases the 
chemical industry’s independence of raw materials and fuel Indeed, 
nmss producing factories that use a great deal of coal are favoured 
by a position in a port or on coal-carryiog railways. On the contrary, 
laboratories and workshops that make rare or elaborate articles of 
high market value show more independence and ubiquity. Labour 
supply and the presence of industrial traditions usuaily determine 
the spots on which they are established. 

That is why chemical industries spring up fairly easily in new 
countries that are poorly equipped with the old traditional in- 
dustries. Like the cotton industry, the chemical industry can act 
as a primitive form of a country’s industrial equipment. An instance 
of lbs appeared in Hungary between the two world wars. Now, 
Spain, Australia, and the Union of South Afnca are seltmg up 
modem industries dependent on chemical factories. It can be fore- 
seen that in the near future many new countries will be able to 
satisfy their own demands for synthetic products. 

The work of the chemical industry is closely bound up with a 
host of dependent industries; but its flexiblbty enables it not to 
await the demands of the dependants, but to olfcr them in its own 
lime new products which answer no demand yet existing, but wbeh 
are adopted by the public as soon as they appear on the market. 
Tlus was the case w ith man-made fibres and with the closely related 
plastics. Thus, a scientific spint pervades the whole chemical in- 
dustry even for the production of bulk products. In fact, the prin- 
ciple of manufacture on an industrial scale was discovered through 
scientific experimentation, and ir is necessary for chemical industry 
to have the constant support of scwnDfic research and laboratories 
capable of engaging in long-term experiment and development. 
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The essential element in chemical production is not the technical 
skill of bbourers, for the part pta>cd in it by machinery is highly dc- 
\eloped. The delicacy of some operations requires strict control, and 
this is entrusted to automatic regulation by instruments. Labour’s 
part in the uork is rcstriacd to the handling of crude products, 
though even this is often effected by mechanical means. Hence, chem* 
ical uorks recruit a good proportion of their svorLers from among 
unskilled labourers. In France, for instance, the small iodine \sorks 
on the coast of Bnltany employ peasants from near-by Milages as seas- 
onal labourers. In Hungary chemical industries used to gi\e seasonal 
employment to agricultural labourers asaibble at the end of autumn. 
In Germany chemical industry uas considered to be an initbtion 
into industry and a training ground for other branches of it. 

In c\ery branch of chemistry the purity of the raw materials and 
their good quality are far more important than Lite skill of the 
workers. The chemist is limited to determining the course of 
reactions, but once these have been set in motion, they proceed 
acsordiog to laws beyond human comroL The real capital of 
chemical industry lies in a collection of formulas. £v cry big factory 
maintains research and experimentaJ departments, from agrievltural 
research laboratories attached to factories making fertiliser to the 
tibl grounds in Nevada that are connected with atomic reactors. 
That is why, instead of being published and standardised, the pro- 
cesses of chemical industry are as a rule kept secret. By means of 
its ow-n experiments each factory arrives at the most profitable 
methods of bringing about reaaions which are widely known. 

In fact, in spite of its potential ubiquity, the chemical industry is 
especially developed in countries that have had long industrial 
expenence, for they have the most highly developed techniques and 
the best scientists. Countries rich in coal have an undeniable lead, 
for coal has for more than a hundred years determined the in- 
dustrial conditions from which chemical industry has largely profited. 
Besides, modem chemical iodusUy uses as its main raw materials 
products from blast furnaces, coke ovens, and oil refineries. Hence, 
It encourages the concentration of the industries that supply it and 
by bringmg in new forms of industry it increases the centres tlut 
were initially based on the production of iron and textiles. 

Technical requirements are more insistent than geographical 
factors in the concentration of the chemical mdustry, which demands 
reserves of capital able to bear enormous losses or, on the other hand, 
make huge profits when a favourable opportunity occurs. For this 
reason, it depends on a body of scientists, min ute division of bbour, 
and a very strong trade organisation. Merging into great enterprises 
or trusts is usual in Europe and America, but it holds sway also in 
Soviet industry. The chemical kombutal at Khibini, be©aiung with 
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apatite, now produces supeipiiospfiates and alumina and recovers 
rare metals from the waste of non-ferrous metals, 

The chemical industry has done more than any other to free man 
from the restrictions of the jdiysical environment, and it supplies 
new raw matenals to vanous industries. Fmv of these industries 
have caused changes comparable to those due to plastics. These 
are now used for clothing accessories that nere formerly of wood 
or metal, for toilet requisites, electrical equipment, household 
articles and kitchen utensils, motor-car accessories (induding tyres 
and body work), clothing, and industrial textiles. 

The development of plastic substances in number as in tonnage 
has been so rapid that dunng the last few years they have formed a 
characteristic raw material of the modem age just as uon was in the 
last century. Their mdustrial success is due to their being able to 
be used at the same time by a large number of industries, to their 
fabrication being purely mechanical, and the fact that the processes 
applied to them are very often allied to those applied to metals. 
Often the same machinery as is used to work metal has been applied 
after slight modihcatioo to plastics. Like pig iron or copper, 
plastics con be moulded : like uon and steel, they can be drawn, 
rolled, and stamp^l; like wood or metal, they can be turned on a 
lathe. The machinery used for the work— rollers, dies, hydraulic 
presses, and lathes — was already available in iron- or wood-based 
industries. Plastics can also be fabricated by the use of moulding 
powders or pellets. An unportanl division is into thermoplastic 
materials (sohened by heat) and thermosetting materials (rendered 
rigid by chemical change on beating). 

Most plastic material is foimcd of large molecules ; certain natural 
substances such as resin and albumin are of (his type. Others are 
obtained by polymerisation, a chemical operation coosisuag of the 
linking of small molecules under the action of heat or certain reagents. 
The synthesis of plastics is effected industrially in several ways, 
beginning w'ith substances Me cellulose (e.g. cotton Uaters) or from 
products derived from coal or petroleum, and using also inorganic 
compounds such as ammemia and chlorine. Countries with the 
greatest wealth in coal and ihermal power hold the lead in the 
production of plastics: the United States, Great Britain, France, 
Germany, and the U.S.S.R. 

Chemical industries are all relatively young and must therefore 
often revise their processes. Artificial fibres of the rayon type have 
bera partly replaced by nylon, which is itself threatened by other 
syntlietic fibres. Some plastics hav% bad a very short life, and 
products of a similar kind ore cooUnually ousting one another. 

77itf scphisl/calicuj of the processes us«^ aiJd the new# /or large- 
sale research and development, require that complex chemical 
l2 
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The cvscntial element in dicmkal proJuctioa is not the technical 
skill of labourers, for the part pUjed in it by nuchincry is highly dc- 
\clopc4. Tl;e Oehcacy of some operations requires strict control, and 
this is cirtrusted to automatic tcgubtion by instruments. Labour’s 
port in the v.otk is restricted to the handling of crude products, 
though es cn this is often clfectcd by mcchanicai meant, lienee, chem* 
ical norks recruit a good proportion of their ssotkers from among 
unskilled labourers. In i'nnre, for instance, the small iodine ssorki 
on the coast of llnuany employ peasants from ncaX'by s lUagcs as seas- 
onal labourers. In 1 (unpry chemical industries used to go c seasonal 
cmp]o>mcnt to agricultural tabourets as ailable at the end of autumn. 
In Germany dtcmical industry ssas considered to be an initiation 
into industry and a training ground for other branches of it. 

In escry branch of dicmistry ilie puniy of the raw malCTlals and 
their good quality arc far more important titan the skill of Uie 
ssorkers. The chemist is limned to determining the course of 
reactions, but once these hasc been set in motion, Uiey proceed 
according to lasss b<)ond human control. The real capital of 
chemical industry lies in a collection of formulas. Lsery big factory 
maintains research and experimental departments, from agricnitluriu 
research laboratones attached to factories making fertiliser to the 
trial pounds in Nevada tlut are connected ssiih atomic reactors. 
That is sshy. instead of being published and standardised, the pro- 
cesses of chemical industry are as a rule kept secret. Uy means of 
>u own cxpcnmcnis each factory atrncs at the most profiuble 
merhodi of bringing about reanionf which are u/Jely Louwn. 

In fact, in spile of its potcntbl ubiquity, the chemical industry is 
especially desclopcd in countries that have had long industrial 
experience, for they base the most highly desclopcd techniques and 
the best scientists. Countnes ckH in coal have an undeniable lead, 
for coal has for more than a hundred years determined the in- 
dustnal conditions from which chemical industry lias larply profiled. 
Besides, modem chemical industry uses as its mam raw materials 
products from blast furnaces, coke ovens, and oil refineries. Hence, 
it encourages the conceniraiion of the industries that supply it and 
by bringing in new forms of industry it increases the centres that 
were initially based on the production of iron and textiles. 

Technical requirements are more insistent than geographical 
factors m the concentration of the chemical industry, w hich demands 
reserves of capital able to bear enormous losses or, on the other hand, 
make huge profits w hen a favourable opportunity occurs. F or this 
reason, it depends on a body of scicntuts, minute division of labour, 
and a very strong trade organisation. Merging into great enterprises 
or irusu IS usual in Europe and America, but it holds sway also in 
Soviet industry. The chemical kombiirat at Khiblni, beginning with 
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apatite, now produces superphosphates and alumina and recovers 
rare metals from the waste of non-ferrous metals. 

The chemical industry has done more than any other to free man 
from the restrictions of the physical environment, and it supplies 
new raw materials to various industries. Few of these industries 
have caused changes comparable to those due to plastics. These 
are now used for clothing accessones that were formerly of wood 
or metal, for toilet requisites, electrical equipment, household 
articles and kitchen utensils, motor-car accessories (including t>Tes 
and body work), clothing, and industrial textiles. 

The development of plastic substances in number as in tonnage 
has been so rapid that during the last few years they have formed a 
characteristic raw materia! of (he modem age just as iron w'as in the 
last century. Their industrial success is due to their being able to 
be used at the same time by a large number of induitnes, to their 
fabrication being purely mechanical, and the fact that the processes 
apph'ed to them are very oAeo allied to those applied to metals. 
Often the same machinery as is used to work metal has been apphed 
aAer slight modxfcatioo to plastics. Like pig iron or copper, 
plastics can be moulded ; like iron and steel, they can be draws, 
rolled, and stamped ; like wood or metal, they can be turned on a 
lathe. The machinery used for the work— rollers, dies, hydraulic 
presses, and lathes— was already available in iron- or wood-based 
industries. Plastics can also be fabricated by the use of moulding 
powders or pellets. An unportant division is into thennopIasUc 
materials (softened by heat) and ibermosetcing materials (rendered 
ri^'d by chemical change on beating). 

Mostplasticmatcrial is fonned of large molecules; certain natural 
substances such as resin and albumin are of this type. Others are 
obtained by polyinerisatioo. a chemical operation consisting of the 
linking of small molecules under the action of heat or certain reagents. 
The synthesis of plastics is cllectcd industrially in several ways, 
beginning with substances like cellulose (e.g. cotton linters) or from 
products derived from coal or petroleum, and using also inorganic 
compounds such as ammonia and chlorine. Countries with the 
greatest wealth in coal and thermal power hold the lead m the 
production of plastics; the United States, Great Bnliin, France, 
Germany, and the U.S.S.R. 

Cbemi^ industries are all relatively young and must therefore 
often revise their processes. Artifidal fibres of llic rayon type have 
been partly replaced by nylon, which is itself threatened by other 
synthetic fibres. Some plastics have bad a very short life, and 
products of a similar kind are continually ousting one another. 

The sophistication of the pcooesses used, and the need for large- 
scale research and development, require that complex chemical 
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processes be operated by large units. Each of the big international 
firms has its plastics disision and each excels particularly in a 
certain kind of product. Du Pont specialises in nylon and other 
fibres os NScU as Neoprene, wliich is in the making of synthetic 
rubber. Imperial Chemical Industries is concerned with the produc* 
tion of vinylic resins, but also produces fibrc*rcactivc dyes, and 
sarious drugs, and icrylene. Dow Chemical and Coming Cbss 
specialise in producing silicones. Ciba makes melamine resins and 
epoxy resins (Araldite) and RhdnC'PouIcne cellulose acetate. In 
these big companies it is not uncommon for the sums desoted to 
pure research and laboratory experiments to be about 4 per cent of 
the whole outlay. Besides these big specialist Onus, plastics are 
also made by odier chemical firms, like Montecatini in Italy and 
Pcchincy, Ktihlmann, and Saint-Gobain in France. 

The complicated relations between firms explain why statistics of 
production ore scry difCcult to obtain on a world scale, but it is 
agreed that since 1930 the output of plastics and synthetic products 
has been doubling every three years. This progress is not due only 
to the steady increase in the maoufaclure of commodities once they 
have been discovered, but also to the frequent discovery of new 
products with improved or novel properties, whose production 
catches up and surpasses that of older nutenals. 

The appearance of plastics has created a new industrial climate. 
Though the production of these new and prospering raw matenols 
remains coocentiaud is the hands of big firms, the users of them 
are geographically scattered. Many handicrafts have been revived 
by new materials which have enabled them to remodel their 
products and attract another set of customers. The makers of 
combs, fountmn pens, or imitation leather and many other house* 
hold articles use plastic sheets, rods, or tubes, all of which come 
from the same chemical works. In this way, the plastics industry 
together with the manufacture of pharmaceutical products now 
enters most intimately into daily life and transforms the industrial 
outlook and the conditions of life in countries that have created it. 
But it works with wholly artificial raw material on substances that 
exist nowhere in nature. No industry is a better measure of the 
degree of freedom man has won by the development of his techniques. 

In this way, chemical industry has of itself brought industrial life 
to regions that were long unfavourable to it. This new activity 
thni’es in the midst of large complex industnes which were estab- 
lished long before it and which are based on different techniques. 
Thus, it helps to stress the dheisity of the great modem industrial 
regions, like the English Midlands, the north and east of France, 
the Ruhr in Germany, the Borioage in Belgium, Limburg in the 
Netherlands, the south Muscovite district in Russia, and Pennsyl- 
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Vania. The textile, metallurgical, and chemical industries therefore 
mark three decisive stages and three fundamental steps in man’s 
enfranchisement and the creation of artificial surroundings fashioned 
by human intelligence reaettng against the laws of nature and the 
t^nnny of the physical world. 



Chapter 13 

TRADE AND ITS ROUTES 

Route and trade are two terms closely associated in the vocabulary 
of geography. It was in order to sene the purposes of trade that 
the ways and means of travel in the world today came into being, 
and the desire to quicken its transactions led to technical inventions 
which equipped trade routes with conveyances capable of even 
quicker movement At the present day the greater part of the 
world’s energy is devoted to movement along tliose routes. 

Man probably found travel necessary even before fcelmg the 
need for trade, since most modes of life which have an element of 
nomadism regard trade and commerce as mere accessories to the 
main business of travel. Some nomadic movements have, however, 
given rise to real trade routes. American economists point out that 
the routes from hfexico to the Pacific region, which were estab* 
lished after white settlement in California, followed the trails of 
Indian hunters who used them to move along paths by which herds 
of bison migrated. These 'buffalo trails’ gave way to real roads 
and then to railways, for trade quite naturally borrowed the main 
Imcs of traffic as the economic development of the country began. 
To turn to other lands, the heavy cans of the ancient Germans as 
described by Tacitus and the tilt-waggons of South African Boers 
in times nearer our own were movable dwellings and not means of 
trade. Indeed, there are still some peoples whose wanderings are 
directly meant to satisfy a need for travel. But though nomads 
have usually discovered the most convenient traffic routes, settled 
peoples have paradoxically enough created such important con- 
structions as the roads, bridges, quays, wharfs, railways, and run- 
ways, that are represented on maps as geograpliical facts. 

Of the vast number of tracks adopted for use by primitive travellers 
only those that have been used for trade have survived and become 
human realities as evident as are villages, fields, towns, and factories. 
Now, trade movements spring essentially from economic inequalities 
that exist betw-een various human regions. The complex activilies 
denoted by the term ‘commcicc* result in curtailing distance in 
time and space between areas of production and consumption, 
between the producers of tropical commodities and those of ‘tem- 
perate’ commodities, and between countnes with a high technique 
producing industnal goods and the underdeveloped lands that are 
still unable to manufacture those ^ods for themselves. Owing to 
trade the enjoyment of seasonal agricultural produce can be spread 
312 
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over the greater part of the >ear, thanks to the staggering of the 
times of harvest from one hemisphere to the other, or from one 
region to another that differs in altitude or climate. Trade enables 
the disposal of large surpluses in some regions of monoculture or of 
stocks of goods manufactured in too ^eat numbers for local needs 
only. The organisation of traffic routes and means of trasel is 
therefore essential for mankiad in exactly the same ivay as the 
cultivation of land or the construction of factories. 


OVERLAND Rouns 

Overland routes were originally established according to the dis- 
tribution of continents and their reb'ef. There are 'natural routes' 
through which, before any intervention by man, the relief of the land 
foreshadowed convenient traffic lines along which trade ultimately 
passed. The most notable places that have induced traffic to con- 
verge in this way arc naturally mountain passes, cols, river valleys, 
and crest lines on tablelands with wide, flat surfaces. These features 
have been followed by roads used from as early as prehistoric times, 
and in Europe right into the Middle Ages. But a certom degree of 
skill IS needed to perceive the advaoUges of these natural routes 
and the use that can be made of them. How ev er humble it may be, 
a road is the result of man’s work and an unfading indication of a 
highly advanced stage of civilisation. 

In bis PoUllcal Anatomy, a study of the economic stagnation in 
seventeenth-century Ireland, Sir William Petty (1623-87) stated his 
belief that be had discovered the causes of that stagnation in the 
absence of good roads and ports. Owing to her lack of these 
Ireland could profit little by her cattle, dairy produce, and wool. 
Furthermore, economists who have studied changes in European 
agriculture during the last three ccoturies agree that the main 
obstacle to progress was for a long lime the impracticability of the 
roads. A report on the district of Hazebrouck in 1790 emphasised 
that owing to the bad roads manure could not be taken into the 
fields until too late in the year, for only then had the muddy ground 
hardened sufficiently; and there was the further complaint that 
goods and wood couldbccarriedoolyattlie time when the labourers 
were needed for work in the fields. 

Road improvement enabled a market to be made for agricultural 
produce; that is, a trade system with a relative unifoniuiy of pnets 
over a wide radius. This fact stands out very clearly when one 
considers the behaviour of two large internal markets unequally 
provided with roads and railways. In the United Stales, on the 
one hand, starting from the sparsdy peopled region of the middle 
Missouri valley, the price of grain rises in every direction, especially 
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towards the cast. This is because until just before the second world 
war the Middle West was a granary wording almost exclusively for 
sending cereals to the Eastern States and the Atlantic ports. For 
this a close railway network had been built, and the varbtion in 
prices, which moreover was usually small, represented merely the 
increase in cost of transport with distance. On the other hand, in 
India centres of population arc evenly distributed, and cereals are 
consumed locally within limited areas between wliich the price of a 
given commodity varies enormously. This coroparlmcntcd structure 
due to the absence of an adequate railway system is like what must 
have existed in Europe in the Middle Ages. 

Increasingly rapid movement of traflic has made the rise of 
modem industrial life possible, for industry had previously been 
subject to the same restrictions in transport as agriculture, when 
the work of carting logs of wood from the forests to the blast 
furnaces or of carrying coal from the landing-place on an estuary to 
ilie factories was done by labourers between periods of work in the 
fields. The times of haulage were closely linked to those of sowing, 
harvesting, grape-picklog, and ploughing, and there was no regularity 
in the worL Consequently, Arms had to build up considerable 
stocks and provide supplies for nearly six months ahead. At the 
same period the cost of transport represented more than 80 per cent 
of the price of coal less than 123 miles from the pithead. 

Railway construction and the development of the internal com* 
bustion engine have removed these difiiculties. Nowadays, on 
leaving the chief marshalling yard, and even on leaving the pithead, 
lorries take to the factories raw material or fuel as these are needed. 
Consequently, faaories in an industrial area can expand by doing 
without storehouses and stocks, thus lessening the amount of un* 
productive capital used. 

On the whole, road and rail systems faithfully refiect a human 
community's degree of civilisation and level of technique, for they 
make traffic possible in places where nature seems to have piled up 
obstacles and where primilKe man would never liave tried to pass. 

Natural Routes. — For a very long time traffic has followed natural 
lines that afford a certain number of advantages along their courses. 
Geographers call them 'natural routes'. Not a few are evident in 
Europe, including the Danube route from the Burgundy Gate to the 
Black Sea, and the North Cennan route from Rotterdam to Poland. 
In America the Hudson valley with the Mohawk Gap and the Erie 
plain form a similar and obvious natural passage. 

In the Old World several of these routes have been followed by 
trade from very ancient times. The Amber Way connected the 
shores of the Baltic with those of the Mediterranean from pre- 
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historic ages ; the Tin Route passes in the same way from Cornwall 
and the Channel coast to the Mediterranean. In central Asia too 
the Jade and Silk Routes were very active even in the distant pas^ 
but none of the old ways between Chma and the West, whether to 
the north or south of the Tien Shan, were as important as the Tea 
Route. This connected China with Russia from the seventeenth 
century onwards. It followed the border of the great Siberian 
forest through a region in which the break>up of ice on the rivers 
was earlier and less violent than farther north. It was far from 
being a carriageway along its whole course. Between Peking and 
Irkutsk there were roads fit for vehicles and tracks for pack animals. 
Goods were carried along the Imperial roads from Peking to Kalgan, 
where the road stopped, but was continued by a track across the 
desert used by Mongol camd-dnvers, who had a monopoly of 
carriage as far as Kyakta on the frontiers of Sibena. 

On both banks of the Axgun at Kyakta stood trading stations 
from which tea was carried to Irkutsk and St Petersburg in a little 
more than six months. This road, called the Trakt, began to be 
greatly used in the days when the fairs at Novgorod the Great, 
which had been very prosperous in the fiAecnth century, were 
abandoned for Nijni Novgorod, which was situated at the ^tes of 
Asia on the confiueace of the Volga and Oka. Prom this fair dates 
the introduction of tea into European Russia. From 1775 until 
1903, when the Trans-Siberian Railway ruined the trade of the 
caravans, the tea trade w«s of the first importance. All along the 
track there were big seasonal fairs at Irkutsk, Yeniscy, Tobolsk, 
Tyumen, Irbit, and Perm. The most important tea fair was held in 
February at Irbit. The same tea was sold again at the great fair in 
Nijni Novgorod right at the end of July. So, only at the end of six 
roofllhs did the tea delivered al the Chinese frontier travel from 
stage to stage across the markets of Europe aAer having been bought 
on the way in six or seien fairs spaced out along the path of the 
Trakt, whilst the post completed the journey in six weeks. The 
Russians had at great expense station^ along the track relays of 
horses and carriages, many of whicli were m charge of transported 
convicts, who were placed at the inns to seno hot drinks al the 
stages. Most of the traflic p.used in winter when the frozen track 
afforded firm ground for heavily laden sledges. 

In seventeenth-century Europe the so-called roads were scarcely 
better than tracks which crossed streams at fords, were offen cut by 
bogs, were here and there ploughed up for hundreds of yards by 
farmers who owned the land ai the sides, and in other places were 
block^ with rubbish thrown on them so as to rid the cultivated 
land of if. In 1706 it still look eighteen days as a rule to go from 
Madrid to Burgos, a distance of 125 miles. Ev cn today in southern 
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India roads that arc carefully macadamised as they lease ihc town 
fade away sooner or later in a mere iracL'. Most of them cross 
streams by stone causeways which enable travellers to pass over the 
water without sinUng into the more or less quicksand. The rare 
occurrence of bridges is explained by the fact that the streams flow 
during only two or tiurce months in the year. 

Overland ways are characterised at this stage of their development 
by their close dependence on natural conditions. In Mediterranean 
climates they are impracticable during the autumn rains ; the tracks 
in tropical Africa and many of the highways in tropical colonics, 
which are merely improved tracks, arc impassable in the wet season, 
and in rainy weather the silty earth on the /Vmerican prairies or tlie 
Argentine pampa turns tracks into quagmires. Soils that d^ fairly 
quickly after rain are ^ttcr than clayey earth which drains and 
hardens slowly. Hence the permanence of tracks on sandy or 
calcareous sod in western /Uia. and also the regubr choice of loam* 
covered limestone on which to establish the oldest irafllc lines in 
Western Europe. The vigorous growth of vegetation was another 
obstacle taken into account by the original by out of these paliis. 
Consequendy, most eatly routes run aaoss ^re steppes. When 
the relief forced them to approach a forest, an effort was made to 
establish them in clearings or on the edge of the woodbnd. The 
road has not been able to free itself from all these dtfliculiies, except 
by means of tughly developed constructional technique, which was 
the acluevement of a very advanced materia] civilisation. 

Carrbgcuaya and Motor Roads. — In Europe the main roads were 
constructed before local requirements were taken into account. 
Country distncts were not provided with good carriageways until 
after the completion of mam roads outside the districts, and it was 
to these that local roads gave access. Consequently, the carriage 
way did not m most cases stem frona the slowly widened and im- 
proved earth road, in France good roads date from before the 
Revolution and mamly from the eighteenth century. 

A camageway is made of hard material and, bang a level plat- 
fonn without the irregulaniics of the ground, it makes drawing 
easier for the animals and enables velucles to be kept in good condi- 
tion. Roads so made were fairly rare in ancient times and still 
rarer in the Middle Ages, but have become more and more numerous 
today, when road construction has kept pace with technique by 
adapting itself to the requirements of the vehicles in use. 

The first Chinese roads weremadein very ancient tiroes. In their 
wide, paved roadways ruts were hollowed out to facilitate the move- 
ment of vehicles. This kind of road connected north China with 
the Yangtse Kiaog across the Tanling Hills. The great routes 
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followed by Ulysses and his compaoloas were artificial roadways 
along some parts of their coimes, notably between Sardis and the 
sea. The most astonishing of these early man-made roads were 
those constructed on the Andes by tlu Incas and those made by the 
Romans in Europe. Though these two kinds of roads are com- 
parable in construction, they show profoimd differences due to the 
civilisations which conceived them. The Inca roads were meant 
essentially for porterage; hence in steep parts the roadway became 
a Sight of stairs with here and there a landing wide enough for a 
whole troop to halt on. The existence of these stairways is under- 
standable in a civilisation that was still ignorant of the use of the 
wheel right up to the sixteenth century a.d. Roman roads, which 
were constructed to satisfy a more exacting traffic, were planned 
for use by vehicles drawn by beasts of burden. According to 
Lefebvre des Noettcs, the ancients were ignorant of the art of 
harnessing horses conveniently and thus made poor use of the 
animals’ strength. The special care given by Roman cogmeers to 
construct a good carriageway so as to spare the horses can therefore 
be understood. On a base of large blocks they placed a surface of 
£ne material, on top of which they laid a pa v ernes t of wide fiagstones. 

Roman roads ran as straight as possible; they climb^ high 
ground without zigzagging to ease the gradient of the slope. To 
avoid great difficrences in level they usually ran like ridge roads 
along plateaus. The fall of the Roman Empire caused the abandon- 
ment and destruction of many of these roads, nor did the revival 
of trade in the Middle Ages lead at once to road construction. The 
projects undertaken by towns or some of the big abbeys followed 
no connected plan, but were restricted to bndge building and to 
making up the approaches to bndges. Road construction ended 
after a few miles or even sooner. The facilities thus granted to 
traders were meant to bnng in a profit, for the constructions had 
no other aim than the imposition of a loll on users. To the lack of 
good roads must probably be attributed the popularity enjoyed at 
this time by waterways in Western Europe. The bek of cohesion 
and planning in the system of overland routes points clearly to the 
absence of a coordinating power and to the splitting up of auihonly. 
a result whose most striking expression was evident in feudalism, 

A system like that of (he old Roman roads did not reappear until 
the ci^Ceenlh century. 

Modem roads arc made by quite a dhterent method from that 
employed by Roman en^ncers, for they are essentially carriageways 
vvith irreguiar profiles and low gradients. Flagstones and ‘pavi’ 
ffuad-setrf>g3ic »ay to waterbousd nsaeadam, ubich HasJirst used 
in Great Bntain in the nineteenth century by two cngioccrs. Thomas 
Telford and John London McAdam (175&-I836). Up to the 
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appearance of llie motor vehicle nuicaiLxmiscii roadt were in general 
use in all European countries. 

Wliilsl the overland route dcvelopAl in this way from the natural 
track to the road constructed in a fashion much like that used in 
building a wall, means of transport developed from porterage to 
carriage by pack animal, then to wheeled vehicles drawn by animals, 
and lastly, to ntotor vehicles. Before the atevval of Europeans in 
Africa, and even now m some parts where the tsetse fly precludes 
the use of domestic animals, porterage was the rule even for long 
distances. This was a slow and expensive method of transport, for 
the load of a porter was rcvitictcd to 55 or 65 lb. and the day's 
march was never more than twenty miles. Under the direction of 
a leader the porters formed a caravan whose life was regulated like 
that of a tnbe. It had to carry with it food and necessary utensils. 
This was the kind of transport used when trade with Europeans 
bepn and lines of potters earned rubber, ivory, palm oil, and cotton 
to the coastal ports. About the year 1900 the rubber trade employed 
more than 14,000 porters tn the Camcroons. 

Porterage lasted a long time in the Alps and Mediterranean 
Europe. In /\sia— m Tibet, in the larger East Indian Islands, and in 
Japan— it lasted even longer. In China brick tea was carried in 
baskets on the backs of porters tight across the country; this 
method of transport was used espocially in the mountain dutriets. 
In South America porterage was for long the only means of transport 
in the Andes, where it very slowly disappeared before the penetra- 
tion of the European type of trade. In pre-Columbian times long 
trams of Tolto; porters used to go from Mexico to California or 
else m the opposite direction past Tehuantepec os fox as Guatemala. 
Inca legislation laid dow n in great detail the maximum load of porters 
and the maximum length of the day's journey. 

The use of pack animals is very ancient, especially in the Old 
World, where the fauna contained several species of strong, docile 
areals capable of carry ing heavy loads. Some of these animals — 
reindeer, camel, dog, yak, and elephant— had only a limited range 
in a restricted geographical lepoo. Others, on the contrary, have 
been widely disinbutcd and have accompanied man into most of the 
parts of the earth in which he has firmly settled. These include the 
horse, ass, mule, and ox. 

Important progress was achieved on the day when, not content 
with making use of animals to carry packs, man harnessed them to a 
contnvance fixed on wheels. This was another epoch-making inven- 
tion in the history of human techniques, for it vastly incrca^ the 
carrying capacity of animals. The wheel is believed to have been 
invented m repons where the trees yielded very hard wood, that is, 
somewhere close to the great temperate forest in the Old World. As 
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w ell as these trees from which wheds could cut, the use of chariots 
required flat country and firm ground, since there were no con- 
structed roads; hence, it would seem that the vast steppe r^on 
stretching from the Black Sea and Volga to 

the original home of the «tel Hi«oncally.^» .he 

Karan and Enphiates m Chaldea lhat, Mween aOOO and 25(» B.c, 
the first vehicles vtere used. Among the Trojans of the Ihad as 
among the Assyrians, squadrons of 

cavalry. Uter, essential imptosemenu acre added to carts ^ 
tvith fLourable sod and relief. The Celts and 
the ingenuity of the Cimbn, vihose chariots 
Althoueh the use of the chanot goes back in this tvay to n very 
ear" agerrite teSe did not become fully ™ ^ 

3uSin.“Lde°rh;SSSs‘”f:nL;ito^^ 

could not use its whole weight in putting. always used 

tailed from the eletenlh ceowry „“!S 

H STa'Jd'thSSg •h^«‘‘ofe 

shoulder-blades and thus utilising . tlie 

which coidd of their loads became greater from 

siK of vehicles Swiv^ine fore-carriages made their appear- 

the an/in the sUleenlh there appeared in 

^ce m Altheendoftheeighlcenth 

Germany Gr«t Britain produced draught horses 

century selective ^ Uie middle of the 

that were different from ndiDS hor^: 

nmeteenlli ^“|l,JJojses now drew loads eight limes heavier 

vvere put into J^J^ebklcs in the Roman transport sjstcm. 

th^lhose ia llwlarg t ve^^ show? how greaUy the progress of 
The Bntish iransp y depended on road improvement, 

vehicul^ JnteStcenS century uanspoit by pack 

Unul the ^ 51ck remained common for goods as well ju for 
ammdand^howt««^^^ 

tmvellcrs. ^ century and were not much used m the 

tegmning of Je s ‘ century. In the country and 

London distn« ..nress service of *fiymg coaches’ was orgamsed 

'"I'S BvS thei vehicles coveted neatly filly miles a on 
“ summer. Services ran from London to 

good .p . Edinburgh. Chester, and Wigan. In 1754 

mrj»ra«ftunl London to Sbutgh took ten days, hut in 1776 
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the same run was covered in only four days. About 1820, owing 
to the improvement of the roads, the fastest coaches equalled and 
even surpassed the rate of travel of saddle-horses. In 1836 the 
journey from London to Edinburgh took forty-six hours. 

For carrying goods vehicles with four wheels and a canvas hood 
increased in number, especially after 1750. Birmingham had services 
to 168 towns in 1760, and coaches ran from York to Bristol and 
from Welshpool to Lincoln. By the time tltc railway age drew 
near, the number of coach services had increased, and in 1837 
wceWy services from London included 122 to Birmingham, 119 to 
Manchester, and 68 to Liverpool. Boats, being more comfortable 
and less expensive than coaches, were still greatly preferred, especially 
on the run between London and Newcastle. Furthermore, road 
transport was not much used. Coaches from London to each of the 
big towns served carried scarcely a thousand passengers a week. 
This was a severe handicap to a country which was in the process 
of becoming industrialised. In Great Britain, as in tlie rest of 
Europe, railways were constructed so as to increase overland traSlc, 
for which the roads were no longer adequate, and so to serve 
industry. From that time on, road traffic fell off, especially oyer 
long distances, and it took the invention oHhe iniemal combustion 
engine and the motor vebJcle to revive it. 

With greater power and speed than vehicles drawn by animals, 
the motor vehicle has not restricted its operations to rnade-up roads 
in countries with an old civilisation. Ibeit pneumatic tyres make 
their wheels move easily on earth tracks provided that these are 
relatively level, firm without being stony, compact, and not sandy. 
Lorries are now found in dry regions where rain seldom falls and 
the ground is never saturated. Consequently, the motor vehicle was 
quickly adopted in Syria and the Middle East, where bus services 
were soon organised between fieinit, Damiscus, and Bagdad. 
Similarly, in Iran (Persia) improvements in a few places have 
sufficed to make a bus route from Tehran to the frontiers of India. 
Thanks to the motor vehicle, there have been for more than twenty 
years regular transport services across the Sahara from the Mediter- 
ranean to the Niger. 

In the old countries, which were adequately provided with rail- 
ways, motor vehicles could not put up with macadam roads for very 
long. To increase their speed they needed roads with a better 
surface made of fine gravel hdd together by oil-tar, and at the 
present Ume this is the method of road-surfacing in all temperate 
and rainy countnes. It is known as tarmac. 

The motor car has led to the modernisation of roads by requiring 
them to be made fit for travd at great speeds that equal or even 
exceed those of trains. Roads have had to be widened, excessive 
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cmvcs slraightmed. and, with otperimce laam* 

road rignr e^ted. Howovcr. thn road ryrM, 

from tte ago bofors the railways, had not been “ 

traffic as fast and as dense as it is m tnodem 

of constmcting certain roads especially r^erved f™ “»•“ “ 

On these motorways sehtcles pay tolk “.“T jnSuc roSs 

commonly recognised rr^ts of people dwcUm^ P ^ 

no longer hold good on the motorway, wteh 

like a railway. Furthermore, wl^t t“d» “"e 

the motorsray ignores it, jost as it ity'Ptt 

on the contrary, the toad led dunog the last “nt^. 

The motorway is a world apart, ffie Iff JSfrfT 
tcstauranu and hlling stauoos points. The towns 

outer suburbs, at cross ^ Jpc mth the enormous 

sers-ed hy motorways are ^er lo’dge the travellers who 

Irafficstreammgmtothem, TfO'S” “i,o number of vehicles, 
come in vast waves nor ^rage ^ Af motonvavs in America 
Hence the care uken by “t' [inju colle^ons of huts 
to build parking-places »> ‘f "f^^Juier hke a seaside resort. 

Srn°n:cdfc??p'S°au” the'Sin^^^^ Paused hy motor lehiclcs 

“‘‘‘if- ■ .i..»ron- a new form of oierland route which 

The motorway is , U catiiageway. Some coontnes 

does not stem system if molotways, but luiie 

like France have ,0 ifc new conditions their system 

confined themselves to a JPMg m technical adianuges. 

of carriageways, smcc th« country possessing a close. 

This solution has »»» ‘‘'‘’P'S'c^‘L» Smpletrwhen railways were 
well-built splem »f “ds wfficn ^ p_^^eted to con- 

imented. are quite separate and independent 

struct nelwot^ ‘’^f^-.lTre us^illy countries which were iU-ptovided 
of the u,fj!f„hen railwoje became general and put a full 

with toads at the cccid system ; someUmes they are new 

step to the [cSJwal or finaocial reasons railways were 

connlnes in wmen lo ^ ^d in most counliies in South 

constrneted before road^^ counmes, like Germany, Italy, Belgium. 

ffie Umlrf Slates, in which ihe very density of molor 
fi^ffifto raaS n^ry >1“ eonsttuction of separate fast molor- 

wuys tnufic has made use of roads 

a ShJ^rawn vehicles after ffiey hare been tmprored to 

flte KW nSs, lengths of motorway ate reslncted to relies mg 
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congestion around important places lil« Paris. In new countries 
alone do motonvajs run for long distances. There now exists a 
great transcontinental road, the Panamerican, 15,000 miles long, 
leading from Alaska to southern Chile. It is not a true motorway 
from end to end, however, but is mnrdy an adjustment of pre- 
existing highroads. Thus, in the west of the United States jmd 
Canada it follows the interstate or national roads; across Mexico 
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It comcides with a main national road between Monterey, Mexico 
City, Tehuantepec, and Cristdbal; but in Guatem^ its quahty 
falls OB', as it consists merely of lengths of side-roads which, vsheu 
jomed up. afford a passage to South America. In the Old World, 
should the condition of mteniaUonal affairs allow, it should be 
possible by means of ways in actual existence in the territories of the 
Soviet Union to have a long route practicable for motor transport 
connecting the west coast of Europe with the heart of Siberia and 
India, thus strengthening one of man's oldest traffic movements. 
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WAimWAYS 

At a certain Je\e] of material dvibsation the waterway is a profit- 
able means of transport, for it enables heavy goods to be carried 
easily. Jn fact, up to the aiaetemth century some waterways were 
main streams of \ery important traffic. A number of market tosvns 
owe the beginning of their prospenty to a waterway ; among them 
are London, Paris, New York, the towns on the Rhine, and several 
places in European and Asiatic Russia, not to mention Chinese 
towus in the valley of the Yanglsc Kiang. Even nowadays when 
railways are the greatest and most used form of transport, inland 
waterways retain an economic fuoctioo of the highest importance 
even in industrial districts. 

The value of waterways depends far less on the number of streams 
running through a country than on the physical conditions of the 
main rivers, on the direction of their feeders, the height of the 
wateiparting between the vanous streams in the river system, and 
the general situation of the river mouth. Cleaily, running water 
nust be able to collect in pemaaeot courses, that is to say, evapora- 
tion must not be greater ihan the water supply. That explains why 
most of (he rivers lowing near (be Tropics, like, for instance, the 
Niger and Darling, are on long sections of their courses navigable 
only during the rainy season. 

Rivets must also have worn down their beds near enough to the 
normal profile for obstacles like falls, rapids, and dangerous switls 
to have been largely removed. Even in big rivers like the Congo, 
Nile, and Zambezi the presence of rapids has retarded the penetra- 
tion of lie continent and set difficuU problems to modem cngincenng. 
L^lly, it is an advantage for the mer to have easy contact with the 
sea, as happens in good, broad estuaries up which lie tide can rise 
into the river valley, as in the case of the big rivers to noilhweslem 
Europe, These factors all unite on the world's map to mark off 
privileged regions in which mbod waterways faalitated the passage 
of men and merchandise from very early times. There are four 
such regions : 

Equatorial repons in Africa and South America, m wlucli Ihci ' 
main streams arc the Congo and the Amazon. 

Tropical monsoon regions, in which rivers are well fed and their 
volume mainuined by melt-water from lofty mountains. 

Countries bordering the fanner Quaternary icc-cap and forming 
in Eurasia and America alike the broad belts of bkes and big rivers . 
found in north Russia, Finland, Scandmavb, and Canada. Un- 
fortunately, the seventy of ^ winters and the annual freezing-over 
of the rivers shortens the time during which they can be used for 
aatigitioa. 
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The temperate maritime parts of northwestern Europe, where the 
^i^ers are fed in all seasons and therefore have a plentiful and 
constant 0ow of water. 

In the first two regions man has done little more than profit from 
the natural advantages of the rivers and has used them without 
making special improvements. Up to our own times this was the 
case with China’s great rivers, in which the waterway formed the 
most active and efficient mode of transport owing to the precarious 
state of the roads and railways. Ocean-going slnps ascend the 
Yangtse Kiang as far as Hankow, a distance of more than 625 miles. 
The town is the home port of more than 25,000 junks and LtUe 
steamers which serve an enormous economic region of more than 
200 million mhahitants, and they are able to do it owing to the 
network of big feeders runnmg into the Yangtse. The middle course 
of this great river is navigable by river boats as far as Ping Chang 
above the rapids at Ichang, but the point cannot be passed without 
difficulty by big junks and steamers of any size. At Ichang, where 
the Yangtse leaves the Red Basin of Szechwan, the rapids, which 
are difficult to shoot, attracted a large settlement of boatmen, whose 
task it was to make up large crews to pull upstream boats that were 
in difficulty. Today, the increase of power in boats and, even more, 
the building on the river of a huge dam equipped with locks are 
revolutionising the nv er in its upper courses. 

* In new and underdev eloped countries efforts have not been made 
to master the great rivers, in them sections of railways have usually 
been built to by-pass stretches with rapids and to connect the 
navigable reaches. On the Congo, for instance, there are sections 
of i^way joining hlatadi and Leopoldville, Ponthicn-ille and 
StanleyviUe, and KIndu and Kongolo. On the Nile Haifa is so 
connected with Abu Hamed, and on the Magdalena in Colombia 
Dorada is joined to Ambalema. 

In temperate lands in the nortbeni hemisphere, on the other band, 
waterways were improved by man from early limes. Efforts were 
very soon made to coordinate the naturally navigable parts and to 
improve the difficult ones. Many commodities like cereals and iron 
ore travelled by water in the sixteenth, seventeenth, and eighleenth 
centuries, especially in districts where streams were regular in 
profile and slow. Nowadays, wc have little idea how greatly sought 
after water transport was and to what extent it was preferred, even 
at the cost of long ddtours, to spare merchandise the risks of the 
roads, where bad conditions restricted the loads and the radius of 
action of carts. 

Waterways even carried passengers, for whom boats were more 
comfortable than coaches. In this way the Seine, Loire, and RhOne 
played a great part \n conununkations across France from the 
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sixteenth to the eighteenth century. On a journey from Paris to 
Lyon the ‘water coach’ was taken as far as Aiwerre; thence the 
passengers went on by carriage to Chalon-sur-Saone, where another 
boat was used to go down the Saone to Lyon. The journey along 
the Loire from Nevers to Nantes lasted only twelve days. This 
explains why couriers were sent by boat rather than by road. 

Today, when the means of fast transport have greatly increased in 
number, waterways no longer carry passengers or urgent goods. 
But though their functions have diminished in agricultural countries 
and transit re^ons, they have kept a rnajor ii^uence on grrat 
industrial centres. There is scarcely an industnal distnct m the 
world which does not use waterways. Great Britain, northern and 
eastern France, the German Khmeland. and the eastern parts of the 
United Slates and Canada are the chief regions of intense ml^d 
navigation. Furthermore, it is significant that, as the Soviet Union 
has ^ome industriaUsed. it has attached growing importance to its 

To m^ntain its place in modem times such an old mode of 
transport necessarily had to change and ' 

Like the sea route the inland waterway has benefited by ^ the 
technical improvements which scieotifc 
have intfodu^ into 

is henceforth restricted to ca^f SSl ™ 

purpose no other means towed 

conipared with it. Thus on the Rhine 

or self-nrooelled, can move a tonnage equal to that of five or six 
or sen propeuco, ^ building matenal in 

UP Mc^e chief commodities transported by 
the raw or «ork p. industrial countries, whilst liquids 

water m nwriy all the worm s ^ ^ 

and jpotor fads 60 by « ^ ^ spaciahsnd fomi 
°L Spcdw'Jh floldlas of tags. »»>«'' 

equipped wim 11 \»aks. with appliances for handling 

doc^ and to r-M^ys. They had abo to be graded artificially 
goods, and levels from end to end. 

so^toaffj^ this grading has moved by stages. The 

The . ,ura] watercourses so as to serve the purpose 

canalisation of ^ quickly and perfectly as cflicicnt technical 

expected to available to the peoples attempung it. Im- 

means ^°„„;c:cd at first to streams that were slow, of 
provemmt jteady volume. The first expedient was the con- 

moderate . 5„cam of a number of dams intended to raise 

struciion ac „ cover sandbanks and rocky stretches 

Sh an “f “““ 
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into 3 series of steps. The passage from one step or reach to another 
was made at a weir, where the strength of the current necessitated 
special arrangements for hauling up or lowering boats. Oo the 
Seine in the setenteenlh century it took seven hours’ hauling by 
forty or fifty horses and 200 to 300 convicts to pass the weir at 
Pont de I’Arche. 

An improvement was introduced in the sixteenth century by the 
invention of the weir with a lock, which itself was improve in the 
nineteenth century by the invention of gates. During the ci^teenth 
century great efforts were made in France to canalise most of the 
big navigable rivers, for instance, the Ome from Caen to the sea, 
and the Moselle from Frouard to Kletz. Later, locks with gates 
were introduced on the Seine, wluch thus became an excellent con- 
tinuous waterway from MarclUy to Rouen. Then they were added 
to the Oise (1840), the Saone (1874), and the Meuse. Canalisation 
has, however, had little success outside France. In Great Britain 
the Mersey, Weaver, Aire, Calder, and Don were improved in the 
early eighteenth century. In Germany the lower Main and some 
rivers in Brandenburg were canalised, but attention had already been 
turned to the further improvement of Uie beds of rivers and to the 
replacement of natural courses by wholly man-made beds. These 
are known as canals, whereas canalised rivers are called ‘nav igations*. 

By the nineteenth century the material means at the disposal of 
en^flcers had become elBcirat enough for the complete reconstruc* 
lion of ceruin riv er beds to be envisaged. The term Strombau w-« 
pvco by the Germans to these great undertakings, one of the world’s 
most remarkable examples of whicb is the Rhine. In the course of 
such reconstruction the Ime of rivers was straightened by cutting 
channels directly across meanders that unnecessarily lengthened the 
streams. Displacements of the beds and formations of sandbanks 
were corrected either by embankments or by gro>TJes and stakes 
placed under water athwart the curreiM. The latter device used the 
force of the current to deepen the bed naturally and scour the 
navigable channel conunuously. The reconstruction of rivers In 
Europe has bad remarkable results during the nineteenth and 
twentieth ccntuncs, and m fact all the big navigable European 
nvers have had to undergo it, including the Rhine, Elbe. Oder, 
Danube (partly), Qyde, Thames, Loire, Garonne, and Rh6nc. 

These engineering methods, however, have had a limited applica- 
tion, for they have been fouiid lo be not very effective on rivers of 
great breadth and poor volume. On nvers in the Soviet Union, 
and in particular on the Volga, recourse has been had to dredging 
an opening in alluvial terraces, whkh the current thus let in sweeps 
away gradually and so constructs upstream huge reservoirs. This 
is howr the Rybinsk Reservoir was made. 
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Nowijdays the huge iniprineaieats undertaken on big rivers are 
important not for navigation only, but also for the production of 
hydro-electric power. Dams and sluices on the Volga, Don, Rhine, 
and Rhone work large powerhouses. As a rule improvemeiit 
extends to the feeders which bring water into the mam stream. 
Often, too, efforts are made to improve the flow of nvers by con- 
structions right up in the mountains at points where spnngs occur 
and all along the slopes of the volleys. After the reconstruction of 
the bed of the river, that of the basin is attempted; as, for instance, 
was done by the Tennessee Valley Authority in the United States. 
The St lawrence Seaway between the Great Lakes and the estuary 
and the works on the mam feeders of the Mississippi (e.g. the 
Arkansas) are an extension of the techniques first used in Sirombau. 

The reconstruction of watercourses has been found to be in- 
adequate whenever it has been used with nvers whose volume is 
poor or whose gradient is so high that groynes have caused too fast 
a current. The Loire and Rhdnc are good examples of these cases 
respectively. Engineers have therefore given up improving the riv er 
bed and have restricted themselves to using the water by diverting 
it into a lateral canal. This is a man-made waterway running along- 
side the river and is used by boats instead of the natural channel. 
Instances of this in France are the Garonne Canal between Toulouse 
and Castcls, the Loire Canal between Roanoe and Briare, and, lastly, 
the Tancarvillc C^al on the right bank of the Seine estuary. On 
the Rhdne successive plans envisaged a simple straightening of the 
bed, then the construction of a lateral canal along the left bank of 
the river between Lyon and Arles, and. lastly, the construction, 
between serviceable reaches, of lengths of canal to be used instead 
of the natural channel over parts that were diJEcull for navigation. 
Each canal feeds a big powerhouse (Donzire-hlondragon, Montili- 
mar) at its exit. The supporters of the two techniques have come 
face to face on the Rhine, where the improvements in course of 
construction are very like those on the Rhdne in their conception. 

Even before it was known how to adiieve the perfect continuity 
of a watenvay in one rivet valley, eSbrts were made to join separate 
basins across water-partings. TTie passage from one slope to the 
other was made first of all by portage over the low ridge separating 
two adjacent rivers, espwiaUyin regions of former glaciation. Such 
portages were common in C^da and the eastern United Stales, as 
well as in Sweden, Mazuria, and f^nlaud. Sometimes a settlement 
has been made on these portage ridges by hoatnicn and fenyrocn, 
as was done in Russia all along the old Varangian route between 
the Bailie and Diacic Sea. The idea of repbeing an inconvenient 
track by a short waterway across a rtdge goes back a fahiy Jong 
way in history. Apart from a few canals previously dug to join 
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into a series of steps. The passage from one step or reach to another 
was made at a wdr, where the slrcagth of the current necessitated 
special arrangements for hauling up or lowering boats. On the 
^ne in the seventeenth century it took seven hours' hauling by 
forty or fifty horses and 200 lo 300 convicts to pass the weir at 
Pont deTArche:. 

An improvement was introduced in the sixteenth century by the 
invention of the weir with a lock, which itself was improvrf in the 
nineteenth century by the invention of gates. During the eighteenth 
century great efforts were made in France to canalise most of the 
big navigable riven, for instance, the Ome from Caen to the sea, 
and the Moselle from Frouard lo Metz. Later, locks with gates 
vvere introduced on the Seine, which thus became an excellent con- 
tinuous waterway from Maicilly to Rouen. Then they were added 
to the Oise (1S40), the Sadne (1874), and the Meuse. Canalisation 
has, however, had little success outside France. In Great Britain 
the Mersey, Weaver, Aire, Calder, and Don were improved in the 
e^ly dghtcenth century. In Germany the lower Main and some 
rivers in Brandenburg were canalised, but attention had already been 
turned to the further improvement of the b^ of nvers and to the 
replacement of natural courses by wholly man-made beds. These 
are Imown u canals, whereas canalised rivers are called ‘ navigations'. 

By the nineteenth centu^ the matcnal means at the disposal of 
engineers bad become efficient enough for the complete reconstruc- 
tion of certain nver beds to be envisag^ The term Sirombau was 
pven by the Germans to these great undertakings, one of the world's 
most remarkable examples of which is the Rhine. In the course of 
such reconstruction the line of rivers was straightened by cutting 
channels durctly across meanders that unnecessarily lengthened the 
streams. Displacements of the beds and formations of sandbanks 
were corrected either by embankmeots or by groynes and stakes 
placed under water athwart the cunent. The latter dev ice used the 
force of the current to deepen llw bed naturally and scour the 
navigable channel continuously. The reconstruction of rivers in 
Europe has had remarkable results during the nineteenth and 
twenueth centuncs, and in fact all the big navigable European 
nvers have had to undergo it, including the Rhine, Elbe, Oder, 
Danube (partly), Clyde, Thames, Loire, Garonne, and Rhone. 

_ These eogmeering methods, however, have had a limited applica- 
tion, for they have been found to be not very cflecuvc on rivers of 
great breadth and poor volume^ On rivers in the Soviet Union, 
and in particular on the Volga, recourse has b«n had to dredging 
an opening m alluvial terraces, which the current thus let in sweeps 
away gradually and so constructs upstream huge reservoirs. This 
IS how the Rybinsk Resenoir wws made. 
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Nowadays the huge improvetneuts uadertakeu on big rivers are 
important not for navigation only, but also for the production of 
hydfo-eJectric power. Dams and sluices on the Volga, Don, Rhine, 
and Rhone work large powerhouses. As a rule improvement 
extends to the feeders which bring water into the mam stream. 
Often, too, efforts are made to improve the flow of nvers by con- 
structions right up in the mountains at points where springs occur 
and all along the slopes of the valleys. After the reconstrucuon of 
the bed of the river, that of the basin is attempted ; as, for instance, 
was done by the Tennessee Valley Authonty in ie tlnited States. 
Tlie St Lawrence Seaway between tire Great Lakes and the estuary 
and the works on the main feeders of the Mississippi (e.g. the 
Arkansas) are an extension of the techniques first used m Strombau. 

The reconstruction of watercourses has been found to be in- 
adequate whenever it has been used with rivers whose volume is 
poor or whose gradient is so high that groynes have caused too fast 
a current. The Loire and Rhdne are good exampies of these cases 
respectively. Engineers have therefore given up improving the river 
bed and have restricted themselves to using the water by diverting 
it Into a lateral canal. This is a mao-made waterway running along- 
side the river and is used by boats instead of the natural channel. 
Instances of this in France arc the Garonne Canal between Toulouse 
and Castels, the Loire Canal between Roanoe and Driore, and, lastly, 
the Tancarvllle Canal on the right bank of the Seine estuary. On 
the Rhdne successive plans envisaged a simple straightening of the 
bed, then the construction of a lateral canal along the left bank of 
the river between Lyon and Ailcs, and, lastly, the construction, 
between serviceable reaches, of lengths of canal to be used instead 
of the natural channel over parts that were difficult for navigation. 
Each canal feeds a big powerhouse (Donzire-hlondragon, Montiii- 
mar) at Its exit. The supporters of the two techniques have come 
face to face on the Rhine, where the improvements in course of 
construction are very like those on the RhOne in ihcir conception. 

Even before it was ^own how to achieve the perfect continuity 
of a waterway in one river valley, ctTorts were made to join separate 
i^sins across water-partings. The passage from one slope to the 
other was made first of aU by porta^ over the low ridge separating 
two adjacent rivers, esp«ially in regions of fonner glaciation. Such 
portages were common in Canada the eastern United States, as 
well as in Sweden, Maauria, and Finland. Sometimes a settlement 
has been made on these portage ridges by boatmen and ferrymen, 
as was done in Russia all along the old Varangian route between 
the Baltic and Black Sea. The idea of replacing an inconvenient 
track by a short waterway across a rfdge goes back a fairly long 
way in history. Apart from a few canals previously dug to join 
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streams in Lincolnshire (e.g. ihc Roman Foss Djkc bct\v«n Wilham 
and Trent), the twelfth and thirteenth centuries in Europe saw 
these waterway links spread id northern Italy, Holland, and Flanders, 
Ilut is, in areas of aclite trade at the time. The first of such canals 
envisaged in a general plan in France goes back to the seventeenth 
century. The Briare Canal dates from 1642. As for the great 
junction s>stcms in European and American industrial districts, the 
oldest date from the dghtccnih century and the most recent from the 
first half of the nineteenth century- In Canada the Welland Canal 
dates from 1824, and in the United States the Erie Canal was opened 
in 1825. In the twentieth century the only countries to hav-c con- 
structed further junction canals are the Netherlands, Belgium, and 
the Soviet Union. These newer canals are the Juliana Canal, 
Amsterdam- Rhine Canal, Albert Caiud, Stalin Canal, and tlie Don- 
Volga Canal. A comparison of these dates shows tlut the cod of 
the ei^lecoih century and the beginning of the nineteenth, before 
the outburst of railway construcUon, formed the greatest period of 
achievemenL It has ^n called the age of ‘canal fever': in Great 
Britain between 1791 and 1794 oo less than eighiy-ose Acts were 
passed authorising canal constnictioos and river improvements. 

These achievements have been successful only in conditions of 
advanced material civilisation. Whilst in ancient times and in the 
Middle Ages canals were alwa)$ dug in flat countries. In modem 
times they have attacked more accidental terrain, because they have 
aimed at establishing communication between nvers, and that not 
near the mouths, but on the contrary in the upper parts of their 
courses. The paths followed by these canals could not have been 
determined until en^neers had at their disposal good maps that 
showed heights accurately. In France Cassini's geodetic work was 
finished only in 1783, and the Ordnance Survey of England and 
Wales issued its fiisl maps m ISOI (though in fact most of the 
English canals were already in existence by this lime). OAen a 
water-parting could only be crossed through a tunnel. To correct 
diiTerenccs in level canals had to be cut up into a large number of 
level reaches separated by locks. Near the top of the ndge, too, 
there had to be plenty of water available to supply the wastage at 
tl» locks. In some up-to-date canals water is supplied by electric 
pumps, which raise it from one of the two vallcja concerned and 
put it back into a reservoir constructed near the crest. 

The execution of these difficult cn^ecring works in north- 
western Europe was possible because this part of the world had 
from early limes to provide for a large volume of traffic. After rail- 
ways bec^e general and added another more convenient solution 
of the problem of communication, it was found advantageous- 
on the Continent at least, if not tn Great Britain — to hav e a system 
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Nvas twice that of the fastcit coaches anJ the cost of transport only 
half as much. TliC experience of the Liscrpool-Manchcstcr line 
caused a sinking n«e in railway construction within a few years, and 
especially after 1837. 

In a fierce struggle with the canal companies the railways were 
completely successful, for the new mode of transpoit had a uniform 
gauge, which enabled goods to be sent long distances without break 
of bulk. This was impossible on Urilish canals on which there were 
frcciucnt changes of width, sometimes in distances of less than twche 
miles. Furthermore, the speed of caniage. wliJch enabled perish- 
able articles of fo<^ to be sent to tlic towns without fear of the huge 
losses that had been sulfcrcvl in the past, contributed to a general 
fail in the cost of living, ilcnce. within twenty years tlie railways 
seemed destined to oust all other caiiung means of transport. From 
Great Diitain the revolution spread to the Continent and then after 
some delay to other pans of the world. As in England, the first 
railways built outside that country were intended first and foremost 
as agents of industry and not as general means of transoprt. Hence, 
they appeared first in industrial districts and mining centres. Then 
from 183S onwards short lengths of line were built in Europe and 
the United Slates to connect neighbouring towns, for example, Lyon 
and Saioi-EUcnne. Brussels and Mahoes (Nlechlin), Leipzig an<l 
Dresden, St Petersburg and Mokow, New York and Trenton. 

The railway is a tnan*made construction tlut has liad to solve the 
same problems as the road, and some of the problems of tlie canal. 
The knowledge accumulated by engineers since the eighteenth 
century in road and canal construction was all laid under con- 
tribution.* Rails had to be laid on an even platform which was 
either horizontal or sloped gently. Consequently, Uicy sometimes 
had to be laid on a fairly high embankment and at other times to be 
placed at tlie bottom of & fairly deep cutting. Besides, considering 
the great speeds attained by 1850, lines could not be laid with 
curves of too small a radius. To satisfy the requirements railways 
had to be constructed with the greatest skill and boldest enterprise 
that man had up to that lime achieved. Tunneb were bored so as 
to run Imes through lofty mountain ranges and under rivers. The 
Sunplon tunnel is nearly Uurtcen miles long, and four other tunnels 
through the Alps ate more than six miles long. Crossing wide 
valleys and arms of the sea has called for the building of huge 
bridges over the Forth and Tay, across the Danube at Cernavoda, 
and a great causeway across the Great Salt Lake of Utah. 

The construction of these expenrive means of transport could be 

‘ lailnBlind Uio workmen employed m railway coiutruction were known ss 
•Qa>>ies' a name Sl'cn onsinaOy to Uw hiiiUecs ot rhe caaaU and over 
'navigauoni . 
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justified only by the effectiveness of the rolling-stock. The tnoti\e 
power and speed of the railway transformed the state of world 
communications. Already in 1869 the 20,000 locomotises in service 
in Europe were calculated to represent greater power than that of 
the 1,3CK),000,000 persons who then formed the total popublion. 
At present, so far as censuses may be regarded as accurate, there are 
more than 140,000 locomotites in the world, 71,000 of which are 
in Europe and 45,000 in the United States. This increase in power 
which mankind ow'es to the railways can be measured chiefly by the 
extension of traveUers’ radius of action. On the Homan roads 
ninety mil« could be covered in a long day’s run, and Cesar went 
from Rome to Obulco in twenty-seven days (about 1,678 miles). In 
the nineteenth century the express post could do 150 miles in twenty- 
four hours, but commercial rates were usually less than half that. 
After 1900 runs of 750 miles a day were easily done along some 
routes in Western Europe, whilst on the Jess efficient systems, between 
Moscow and Irkutsk, for instance, the day’s run was more than 
370 miles. At the present time on electrified lines or by those routes 
served by fast diesel trains the commercial rate of travel varies 
between 70 and 90 miles an hour over average distances of 600 to 
750 miles. 

In every country electrification has improved commercial rates of 
travel by avoiding falls of speed on upgrades and by accelerating 
Stans. Almost everywhere electric traction was first installed on 
lines in mountains, then on suburban lines in big towns, and. lastly, 
on main traffic lines. Among the countries In Europe electrification 
has pcoce^ed most extensively in Italy, Switzerland, the Netherlands, 
and Scandinavia. This confinns the fact that railways have taken 
advantage of all the discoveries of science and all the improvements 
in technique. They have become a typical modem industry. Their 
workshops are the stations and the permanent way, their driving 
force coal and electricity, their machinery locomotives and a count- 
less variety of carriages and wagons, and their business is to sell 
miles to tons of goods. Like all great modem industries railwa)S 
have continually introduced specialisation into their material, which 
now ranges from a simple platform on wheels to the tip-truck with 
an automatic opening for loading and unloading coal and ore, and 
to the refrigerated van which is kept constantly at a low temperature 
for the carriage of fbh, meat, fniir. Jo nearly every counuy 
railways form a great national industry. In France, for example, 
the S.N.C.F. employs 445,000 persons, uses 8 milJion tons of coal, 
700.000 tons of oil products, and 1,000 million kWh of electricity a 
year, not to mention the million tons of steel used in construction 
and maintenance. 

Railways have enabled the cstabibhment of direct trade relations 
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across great distances ouing to titt adoption by most countries of a 
standard rail gauge and nearly the sameloadinggauge (i.c. maximum 
size of rolling-stock). They are also cliaraclcris^ by the o\er- 
vihelming predominance of goods carnage over passenger traffic, a 
predominance that is especially marked in North America, where 
goods account for nearly 60 per cent of the total traffic on the 
railwa}^. 

Maps now show railway tracks as close, complex networks in 
which three kinds of organisation are easily recognised. 

First, there are inlragresrixc lines, pushing inbnd from ports. 
These are seldom found in Europe, where they occur only in ex- 
ceptional regions, like Lapland, Murmansk, and from Vorkuta to 
Salekhard on the Gulf of Ob. A map of the French railway sjstem 
about 1850 shows that the first lines formed a star radiating from 
Paris to Iwdxe large towns, whilst there were isolated sections 
between Metz and Nancy, Dijon and Chalons, Roanne and Lyon, 
Ala and MarseiUe > ia At ignon. Ten years eaiUer a map of English 
railways showed the same arrangement of lines radiating from 
London, together with other lines in the Midlands and north of 
England. The explanation is that in these old European lands 
currents of trade existed before the railway, which simply fixed 
them on the map. This also explains why railways hate open 
supenmposed their lines on other pre-existing routes. There is a 
sinking parallelism between the railway map of Great Britain in 
the 18^ and die map of canals, especially in respect of the great 
'cross' of lines from Mersey to Tl^cs and from Setxm to Humber, 
crossing at B’lrmingham. and in the trans-Pennine routes between 
Lancashire and Yorkshire; and also between the railways and the 
main routes naiionaJes as they leave Paris, especially on the journey 
Paris-Lj on-MarseiUe, Paris-Tours-Bordcaux-Bayonne, and Pans- 
Rouen-Le HavTC. So it is dear that Europe has never been at the 
stage of the inUagressive railway. The intragressive type is, on the 
other hand, found all round conliaenU in the tropics, where the 
railway is a means of both traid and exploitation. In Ethiopia, 
Nigeria, the Camcroons, and the Congo, in Yunnan, Burma, and 
Sum, in Chile, Peru, and the coflee region of Brazil the main object 
of the railway was to link inland centres of production with a porL 
Thus, intragressive lines answer a very precise economic objccuve. 

Secondly, there are Iraos-continenUd lines. These answer another 
purpose, for they connect distant lands that differ in economic 
structure and consolidate vast territories by linking centres of 
populauon facing two opposite coasts on a single continenL Of 
this type the Trans-Siberian and the irans-contincotal lines m 
Canada and Uie United States are examples. There are no real irons* 
conUaental lines in Europe, for no Uoe has been the mult of a single 
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plan of coastruction with ihe sole idea of running across the con- 
tinent from one end to the other. Trans-continental connexions in 
Europe have come about through the closeness of the railway net- 
work, through timetable adjustments, and interaational agreements. 
To this kind of trans-coDtinental connexion belong the lines running 
from the North Sea to the Xfediterranean, for whose benefit the 
great Alpine tunnels haAe been bored, and the so-called ‘Orient 
Express’ routes from the Channel ports to the Balkan capitals. 

Although some trans-continental railways have started from intra* 
gressive lines which were pushed on farther inland year by year, this 
is not the normal procedure in which the mnm lines have been 
planned to cross the continent from Ihe beginning- As a ivJe, they 
have been constructed quickly and hastily laid on a single track, 
often without ballast, and crossing rivers on w ooden bridges. These 
constructions were all improved afterwards as soon as exploitation 
became properly organised. For instance, the doubling of the 
track of the Trans-Siberian was not complete until during the second 
world war. 

Thirdly, s)'steirLS property so-called form a network of meshes 
more or less close oa the territory of the various countries. I 13 some 
of them, like Belgiuin, saturatioa point seems to have been reached, 
so that the network is changed only by the construction of direct 
lines to simplify the plan and shorten rather than lengthen it. Com- 
petition with road and aircraft has involved redundancy of lines in 
most of the old countries to Europe. In France the length of line 
closed down rose from 1,230 miles in 1938 to 9,400 miles in 1938. 

In Great Bri tain 4,200 miles of hoes were closed between 1949 and 
1961, and the Beeching Piau of 1963 proposed fuiiber substantial 
reductions in mileage. In these old countries the railway systems 
vary greatly from one to the other, for in one it may reflect political 
and strategic anxiety, in others (as in France) a desire to achieve 
administrative centralisation, and in others again various economic 
aims. But in all of them the systems may work as public utilities 
rather than as means of exploitation and expansion. Hence, the 
railway system is a faithful indicatiou of commercial activity and 
the state of civtlisacion in regions in which it has been established. 


INTERCONTINENTAL TRAITIC 

Until the end of the fint tlurd of the twentieth century the sea 
was the only lint between the vanous continents ; but now tie air 
assumes an equal share in that task, and air Imcs have now been 
superimposed on the old seaways. (See Chapter 8.) Complete 
mastery of the sea and the estaUiduncnt of the seaways, marked 
especially by the great inter-occanic Suez and Panama Canals, took 
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nearly fi\c hundred years; yet it has taken less than iwenty-fise 
years to achiese the mastery of the air, that prelude to the mastery 
of space, and to establish round the earth a network of airlines whose 
total length is equal to fifty-fi\e times that of the equator and o\cr 
which aircraft on regular routes fly esery year a total distance of 
more than 55,000 limes the length of lli equator. These fi^cs 
give an idea of the increase in speed attained by modem techniques 
during the last few decades. 



The earhest experiments and attempts to fly heavier-than*air 
machines were made between 1890 and 1897. About then Clement 
Ader made a senes of powered aircraft which he called awons. His 
expenments, which took place just ouUide Paris, ended m a flight 
of 300 yar^ near ground levcL His machine crashed and was 
destroyed ; but this began a first period of rapid progress between 
1900 and 1914, during which the names of the Wright brothers, 
Santos Dumont, Voisin, Fannan. and Bleriot became weU known. 

A second and dedsive period in the rise of commercial aviation 
began after the 1914-18 war. It was chiefly marked by the establish- 
ment of ^eat records and the achievement of famous flights which 
gradually led to the technical improvement of the machines. By 
1935 the record height had been raised to 70,000 feet, and the 
speed to 440 ro.p.h. Aftw 1932 specially prepared machines 
travelled 6,000 miles without landing. But the crossing of the 
North Atlantic still remained an isolated feat by Alcock and Brown 
in 1919, and the route followed by maiU from Europe to South 
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America and used soJely for Ibe carriage of letters still went partly 
by sea and partly by air. 

Though aircraft was less than six years old when it crossed 
the Channel, it crossed the Atlantic less than ten yeart later and 
went round the world four years later still. In 1919 air routes 
in sen-ice were only 3,200 miles in total length, and aircraft 
covered 100,000 miles a year. In 1957 the length of air routes w'as 
more than 800,000 miles, and aircraft flew more than 1,430 million 
miles. 

For forty yean, however, the ^neral picture of air routes remamed 
very much the same. They follow the seaways fairly closely, giung 
a preponderance to the Atlantic frontages of the northern hemi- 
sphere where three-quarters of the world's air trafllc is concentrated. 
Of this more than 40 per cent coocems the continent of North 
America alone. For that reason the main commercial airways at the 
present day are more or less the same as in 1936. Apart from the 
internal air systems of the various countries, two great clusters of 
main lines stand out clearly from the maze. In the first cluster are 
three groups ruoning southwards, namely, those on the American 
continents, those from Europe through Africa, and those from 
Europe across the South Atlutic. Id the second cluster are lines 
going round the world. These have sprung from the merging of 
four origioal sections : those across the continent of North Amenca, 
those across the Atlantic, those from Europe to the Far East, and 
those across the Pacific, la this last cluster the lines crossing the 
North Pole represent the greatest divergence from sea routes; but 
they form a mere short cnt of the route from Europe to the Far 
East. This trans-polar route has been made possible by the high- 
altitude flights of today. 

Just as technical deielopmenls in shipbuilding helped to modify 
the network of seaways, so the modern pattern of ainva^-s has been 
framed to suit the aircraft, and at the present time the pattern is 
being modified more by technical characteristics of the aircraft than 
by economic requirements. The rate of development is surprising. 
For more than four hundred years the sailing ship was the t)pical 
instrument of large-scale overseas trade. It vras ousted by the 
steamer only towards the end of the nineteenth century. The 
abandonment ofthe sailer took place at the very moment when it had 
mastered the technique of oavigatioa, had defined the routes it 
should use, had reached the peak of efficiency, and had completely 
mastered the ocean. A similar fate is now mecung the aircraft 
which mastered the Atlantic^ Pacific; and the vast conUnenial 
expanses. However, whilst the reign of the sailer bsted hundreds of 
jears, it wiff have taken less than twenty years for aircraft tatA 
piston engines to be outclassed by those with turbines and jet 
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propulsion. Il will have taken less ll«m fifty years for ihe airscrew, 
which was the instrument used for mastering the air, to be relegated 
to the museum for old rubbish and laid aside owing to the arrival 
of the jet engine. 

The influence of engines in aircraft acts more obviously than in 
the ship and affects the structure and rhythm of activity of the 
aircraft construction industry, the economic stability of the great 
international aircraft companies and the terms on which they are 
formed, and, lastly, on the very objecuse of the air lines. For 
instance, now that turbo-jets have become general, trans-polar 
routes may become normal for all big companies. 

Just as the paths followed by seaways arc more and more depen- 
dent on the positions of big coromcrcid ports, so routes followed by 
big commercial air lines depend on the positions of airports. There 
is indeed a great difference between the landing grounds of 1930 
and the great modem airports, a difference as great as that between 
the haven of ancient times, in which boats were beached, and the 
great port of the present with its wet docks, dry docks, and 
powerful cranes for handling cargo. Modem aircraft weighing 
between 100 and 170 tons and reaching the ground at a speed 
greater than that of a train eoteruig a station cannot land on bare 
earth. They need concrete runways I| to miles long in big inter* 
national airporu. The strips form a pattern on which with the help 
of a control tower aircraft traffic is moved just as trains are moved 
in a marshalling yard. 

At the airports aircraft ought to be able to renew theit stock of 
petrol, test their engines, and land or lake up passengers or freight 
These ports contain many workshops in which are carried out not 
only the minor inspections on landing, but also more important 
overhauls which are set out in great detail in the companies* regula- 
tions and arc carried out automatically at the end of a certain 
number of hours* flying or a certain number of miles flown. Such 
workshops someumes employ 10,000 or 15,000 men. Airports are 
above all active organs m air traffic and not simple refuges. An 
aircraft in flight is taken in charge by the technical service at the 
airport as soon as h comes within range of its instruments and, 
guided by wireless and radar, it makes its way to the landing-strip 
and receives permission to land. 

Just as there are several kinds of seaports, so there are several 
kinds of airports distinguished from each other less by the nature 
of their traffic than by their capacity and the quality of tbeir technical 
installations. In proportion as air traflic increases in intensity, 
however, airports tend to spooalise. Thus, New York has four 
spcaahscd airports, one at Idlewtid for overseas traffic, one at La 
Guardia for short-distance inland traffic, a third at Newark for 
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long-distance domestic traffic, and a fourth at Peterboro for private 
business aircraft. 

Commercial aviation now takes a considerable part in carriage 
overseas and overland. In 1954 its activities ran to 25,000 million 
passenger-miles, which was the o^uivalent of carrjTng the whole 
population of London across Che Atlantic to New York ; but in 
1961 the world’s passenger air traffic amounted to more than 58,000 
million passenger-miles. Traffic like this assumes vast organisation. 
At the beginning aircraft companies were fairly numerous, and 
there were swarms of transport ptanes. This was because far less 
capital is needed to form an aircraft company than a shipping 
company. But, as happened in the last century in sea transport, 
airo^ transport became concentrated in the hands of a few large 
enterprises, about 250 in number. Of course, along with these big 
companies there are private firms whose activities it is difficult to 
estimate, since like road hauliers they show no regularity in their 
programmes. To this class belong owners of feeder lines in the 
United States, their aircraft being the (ramps of commemal avia* 
tioo. In the world’s huge total of air traffic the United States hold 
first place by far, though their air hnes developed bter than those 
of Great Britain, France, and the Netherlands. They ©we their 
lead mainly to the need for connecting the Union’s big cities, wluch 
are separated by long distances. 

Since the end of the second world war the big aircraft companies 
have formed an international association with the object of organis- 
ing the world’s air traffic. The need for such a body was evident 
when it was realised that (he aircraft with its great speed could be 
used for long journeys. Now, wnce Europe was partitioned by 
political frontiers, it was unsuited to enterprises of commercial 
aviation. None of the countries, except (he Soviet Union, could 
provide sufficiently long runs within its own frontiers. In 1939 
the area over which aircraft were forbidden to fly for reasons of 
mUitary security amounted in Europe to nine-tenths the size of 
France. Such handicaps were no loo^r tolerable after the second 
world war and the extraordinary progress made in the efficiency of 
aircraft. Hence traffic has now assumed a typically international 
character, calling for the standardisation of airmaft and jnstaUations, 
harmonisation of the regubtions of navigation, and a common 
discipline. As early as 1919 the Paris Air Convention was offiaally 
attended by thirty-three actions which had adopted common 
regulations for the use of the air. Ihe Soviet Union, the United 
States. China, and Brazil didnot join tlw agreement By 1944 it was 
rioyghr neccssaiy to draw up a fono at intemationai law of the air 
(just as in daj-s gone by a form of international bw of the sea had been 
recognised), and a conference was hdd at Chicago with that object. 
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It is Moith notiog, hov^ner, that there has not been equal success 
In establlshbg for the air the same juridical system as exists for the 
sea. Whilst the jurisdiction of states is ilmit^ at sea to their terri- 
torial Maters, it extends boundlesly upwards to include all space 
abo\e their territory. So much so, ia fact, that the right of passage, 
of merely flying over territory, c\ea at great height, is subject to 
permission presiously obtained from the State over which the air- 
craft passes. This at once assumes a political appearance. But 
fi\ e freedoms essential to the air have been laid down. Two of them 
dealing with the right to fly over territory without landing, except 
in case of damage or danger, have been agreed to by sixty-four 
nations. The other three freedoms, dealing with trade and in par- 
ticular the right to take up or bod passengers or freight, have been 
agreed to by only forty-four countries. The fifth freedom, authoris- 
ing a foreign aircraft to carry passengers, freight, and mails quite 
freely with the same rights as national aircraft, is least generally 
accepted. Its rejection forms the chief obstacle to the general use 
of commercial aviation. 

Thus, tuan's restrictions have continued in space the obstacles 
overcome by techniques on earth, and mankind have themselves 
determined the bounds of thrir own freedom. 
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Chapter 14 

GROWTH AND DISTRIBUTION 
OF POPULATION 

Man's distribution over the earth’s surface is one of the fundamentaJ 
problems of human geography. By his mere presence and the 
diffusion of his species as v>eU as by his achievements and the 
changes he has UTOught on nature man is a very powerful geo- 
graphical factor. Furtbcnnore; the study of the distribution of 
population assumes a practical character and forms an introduction 
to economic geography, if it is true that the number of its people is 
an element of a country's wealth and that the geography of transport 
systems is itself ordered according to the density and distribution of 
communities. In the past, even as early as classical times, some 
ttriters considered a large population to be an essential element in 
economic poiver. In the eighteenth century Mobeau, a French 
economist, wrote that mao was the index of all wealth and more 
precious than mines of gold and silver (Recherches el eonsiiirattoia 
sw la papulation de la France, Paris, 1 77i). 

The idea is confirmed by the teaching of history in the rise and 
fall of states. The break-up of great empires has almost always been 
preceded by a period of demographic stagnation, underpopubtion. 
and a serious want of balance that has imperceptibly come over 
many of the working class. Greece, for instance, was thickly 
peopled up to the end of the fifth century, as is testified by the 
swarming population of her many colonies all over the Mediter- 
ranean. In Attica in the days of Pericles there were probably 260 
to 260 persons to (he square mile. Overpopulation is even com- 
plained of by writers of the lime. Yet from the fourth century 
Greece was underpopulated. It is thouglit that birth control was 
caused by the laws of inheritance, which in Athens imposed the 
division of the patrimony among the cluldren. Similarly, after the 
conquest of the Mediterranean lands Rome suffered a decrease in 
the number of her citizens. The elTorts of Augustus to regcacrate 
the aristocracy by laws dealing with the family and favouring large 
numbers of children were not effective in checking the decline of 
population. The Barbarians, who bad numbers on their side, were 
f^or two or three hundred years to supply bbour and soldiers. In 
this way there have always been in demographic problems aspects 
of an economic and political nature that raise them abate pure 
science and speculation. 
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In 1962 the Vrorld’s population numbered something like 3,150 
million. If estimates of the past arc to be regarded as having any 
value, population seems to have been increasing steadily for many 
bundles of years, as the following tabte shows : 



These few figures are enough to show that, whilst the world’s 
population has greatly increased, the rate of increase quickened 
about 1900 and has continued to quicken during the last ten years. 
In the hundred years before 1750 the increase was mainly among the 
peoples of Asia. Between the end of the eighteenth century and the 
first quarter of the twentieth, on the contrary, the highest rate of 
increase took place in Europe. But at the beginning of the twentieth 
century Europe’s demographic vigour slackened, and from that 
time the other continents have contributed most to the increase of 
mankind. 

Fate of Increase in Populaiion 



It is only within a comparatively recent period that it has been 
possible to hold censuses, and a sdendfic method of counting a 
populadon began to be used only in the seventeenth century. In 
England Graunt (1662) and Petty (1682) followed by Wallace 
(1752), Adam Smith (1766% and, lastly, Malihus (1798) tried to 
study the matter systematk^y. but were too fragmentary in their 
work. The last two thought that they could draw general con* 
elusions which proved nsky and rundamentaliy wrong. In France 
the first attempts at demography were no more fortunate, for they 
were the work of physiocrats and theoretical philosophers. In con- 
sequence of incredible aberration and probably misled by lus 
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studies of the Roman vsorld Montesquieu thought that he could 
explain why the world was in bis oj^on losing population every 
day. It was necessary to await the coming ot BouJainvillers, 
Depardeux, and, above ail, Moheau (1778) to arrive at proper 
statistical studies which, though imperfect, showed that demography 
had ceased to be regarded as mere speeulaUon. 

The truth is that everything previous to the nineteenth century 
has almost no scientific value. Ko document, whether it contains 
estimates of antiquity, evidence from the Domesday Book, or the 
attempts at keeping re^sters prescribed to parishes in France by 
Colbert (1670), or in Sweden (1686), was based on an enumeration 
of the population. Numbers were esUmated according to certain 
facts which have an approximate constant relation to the total 
population, 05, for instance, the number of bouses or hearths, or 
the birth rate. By this procedure Moheau, assuming that one birth 
would be registered for every twenty-five persons, estimated the 
population ofFrancein 1778 to be between 23,500,000 and 24, CXX), 000 
persons. 

The first modem census was held in Sweden in 1749 ; but it was 
incomplete, as were also those io Finland, Austria, Nonvay, and 
Hungary which took place about the same tune. In England a 
proposal to hold a scientific census was rejected by the House of 
Lords on the grounds that such a procedure might inform possible 
enemies of the strength of the country. It was only at the end of 
the eighteenth century and the be^aaing of the nineteenth that 
periodical censuses began to be held. The United Stales had their 
first systematic census in 1790, Great Bntain and France in 1801. 
Russia did not have a proper Count until 1897, the year in which 
Egypt held its first census also. India waited for hers till 1869-72, 
an^ lastly, China had its first s)'stematic. complete count only at the 
end of the second world war. At the present time it may be assumed 
that 95 per cent of the world’s population is sdentifically counted at 
intervals of five or ten years. 

An accurate census of all mankind ofiers a merely abstract idea to 
geographers. It is essential for anyone who wishes to study the 
relation of man to the earth to know how the species is distnbutcd 
over the surface of the globe and io what numerical proportions 
the different regions are occupied. This suggests tie expression of 
the total number of persons as a function of the area they occupy. 
But even this idea is purely quantitative, and no really scientific 
study of population can give on account of man's distribution 
without considering his occupations. Ids aptitudes for developing 
certain techniques and for foiming more or less powerful com* 
munities so that their members may have moderate faalitics for 
working and Lving. The mere quotient showing that there exist on 
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earth rather more than fifty persons to the square mile has strictly 
speaking no meaning, for it is equally silent about the swarms of 
humanity in regions of advanced civilisation and about the quasi- 
soUtude ot those communities that arc less advanced technicaWy 
and sociaUy. 


WORLD DlSTRlBimON OF POPUt-ATtON 
The inequalities in the present dUtributioit of mankind should 
not make us forget the universal diffusion of the species from earliest 
times. Man’s superior mentality, and especially his mastery of fire, 
endowed him very early with an ubiquhy that characterises his dis* 
tnbution. His widespread diffusion dates from very ancient limes. 
Asia, Australia, and South Africa have yielded almost simultan^ 
ously the most ancient traces of primitive man. Since those pri- 
mordial ages man has gained scarcely any ground, and the bounds 
of the habitable world have seemed fixed for many thousands of 
)ears in the past. Even before Europeans spread abroad only ^ 
few islands were uninhabited. The chief of these were the Faroes 
(suth century), Iceland (dgbth century). Cape Verde Islands 
(fifteenth centu^), Bermuda (seventeenth ccDtuiy). St Helena and 
the Falklaods in the Atlantic; the Moscarefias, Seychelles, and 
C^gos in the Indian Ocean; and the Galipagos Islands in the 
Pacific- 

Today if wc stand before a map showing the distribution of man, 
we see dearly the existence of regions that are underpopulated or 
overpopulat^, and others that are virtually uninhabited; redone 
that re^ men and those that crowd them together in swarms. The 
first-mentioned, often with fewer than two or three persons to the 
square mile, cover more than 3$0 million square iniles, which is 
7S per cent of the earth's surface; whilst areas with more than. 250 
persons to the square mile cover only one million square imlcs. 

Sparsely Peopled R^ioas.— The repoos that seem to be shunned by 
man are arid expanses, the polar caps, lofty mountains, and dense 
forests. Waterless expanses, the deserts, form the greatest blank 
spaces in the disUibuUon of population, for without water there 
can be no vegetation and, consequently, no food for mao or beast. 
Two great series of deserts occur in the trade-wind belt in each 
hemisphere, but the area of these regions in the noithera hemisphere 
u greater by far than that of those in the south. These deserts am 
inhabited only at isolated points where there is water. The oasis 
called Egypt, though stretching along the Nile valley, represents a 
tiny area swarming with people. Even so, taken as a whole, the 
density of population in deserts is very slight In the Libyan desert 
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it is one person in six square miles. Yet in some oases the popula- 
tion is too great for local resources. Communities therefore deliber- 
ately check the number of births by imposing monogamy or even 
celibacy on targe proportions of their numbers, as is done in Tibet, 
In some cases this anxiety over population may lead to the rise and 
long survival of barbarous customs that are deep-rooted obstacles 
to the material and moral progress of the peoples who practise 
them; for instance, in some Somali tnbes, untd very recently, a 
man might not take a wife until he had killed with Ms own hands 
a certain number of men of his tnbe. 

When dry regions have water enough to support temporary 
pastures, the pastoral life that begins supports only a small number 
of persons on vast stretches of country. In Alzab and the Kirghiz 
steppes beasts often exceed human beings in number. £\en on the 
edge of the central deserts in Australia immense hocks of more than 
50,000 sheep require the work of only about fifteen men. Only in 
exceptional cases, in which the extraction of precious metals has 
attracted men into the heart of deserts, ha\e true towns been built 
in such barren sun-ousdiogs. There nuaers have to gtt their whole 
subsistence and even their drinking-water from ouuide the ngion. 
In this w'ay gold mines right out in the desen ha\e caused the powth 
of Kalgoo_diei, n Austr alia and Cripple Creek in the United States. 
In the n»n of Arabia and the Sahara oil has so far led to the 
presence of only a few poups of workers and scientists, who do 
not form a true self-supporting community. Dahran and Hassi- 
Massaud are only temporary lodgiop and technical installations, 
not tow'ns in the true sense of (he word. 

Cold imposes less absolute limits on man. During the Icc Ages it 
probably remo\ed all trace of life from the vast region invad^ by 
the polar ice-caps; but man succeeded in retumiog to the farthest 
limit reached by %egetation. Neveitbeless, the hunting and fishing 
peoples of the Arctic are few in number and are like pioneers occupy- 
ing the outposts of technically more advanced civilisations. Only a 
few seal-hunting Eskimo tribes have been able to penetrate north- 
wards to lat. SI* 54' In the southern hemisphere traces of human 
settlement cease much farther from the Pole. Ticrra del Fuego is 
separated from the Antarctic continent by four or five hundred 
miles ofa completely uninhabited area, though Ihefjords of Graham- 
land, which is in the latitude of Icdand, could possibly shelter a few 
fishing settlements. 

Paradoxically enough, settlemenU connected with mining have 
been made in cold as in waterless deserts, iron ore is the true cause 
of the selilement at GeJlivare in Swedish Lapland, gold has founded 
Dawson City in the Yukon vall^ in Canada and Fairbanks and 
Fort Yukon la Alaska, and uraaium or other strategic or precious 
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metals ha\c been responsible for settlements at Yellowknife and 
Norman Wells. In Sosiet Siberia gold, oil, coal, salt, apatite, and 
rare metals ha\ e spread a series of towns along the Arctic coast from 
Murmansk to Ambarchik. Such sealements consist of just so many 
handfuls of men shut In on all rides by lifeless wastes. 

On raountams population becomes sparser with altitude. Lofty 
mountains are almost uninhabited. Tibet is empty above the 
15,000 foot contour. In Switzerland areas above 3,300 feet contain 
otiy 5 pet cent of the country’s population, and land above 5,000 
feet no more than Q S per cent. In colder regions sparseness of 
population descends to much lower levels. In Scotland and Wales 
sparsencss begins only a few hundred feet above the sea. Yet 
mounUdns afford exceprions to this general rule of distriburion, and 
human communities are found in high ranges wherever special 
advantages appear. First, for caample, there are settlements in 
areas rich in ore. In the Erzgebirge, where the density of population 
reaches only 110 persons to the square nule between the contours 
for 2,600 and 3,000 feet, it goes up to 145 to the square mile between 
3,300 and 3,600 feet owing to the presence of mining operations for 
various metals. In spite of the difficult conditions io Peru and 
Bolivia, due particularly to the rarificatloo of the air, the mining of 
precious metals has given rise to towns at Ceno de Pasco (14,270 ft), 
Potosi (13,350 ft), and Oruro (12,350 ft). At the headwaters ofthe 
Indus the gold mines at Tok Dscbaluog are the cause of settlements 
16,000 ft above the sea. 

In lofty tropical regions such as occur in Mexico, Colombia, and 
Peru condiUons of temperature and rainfall induce a concentration 
of population. In Mexico, for example, Anahuac has more than 
eighty persons to the square mile, whilst the hot coast strip has only 
twenty-eight In Ethiopia the big towns in the country arc all 
above the 7,000-ft contour; e.g. Addis Ababa (7,874 ft) and 
Ankober (8,530 ft). Mountains io dry regions and in Mediterranean 
lands similarly attract population. Throughout the interior of 
western Asia clusters worthy to be called towns are found in the 
heart of mountain regions ; thus, there are Sana (7,000 ft) in Arabia, 
Tehran (3.700 ft) in Iran, and Lhasa (11,600 ft) in Tibet Thirdly, 
there arc districts in which mountains have served as refuges for 
people dnven off the low bnds. Hiis explains the abnormally dense 
populations in Kabylia, Shumadia, and the Transylvanian Alps- 
But these various advanuges that explain the presence of settlements 
in certain highlands do not prevent such areas from appearing on a 
globe Lkc so many sparsely peopled regions. 

It IS difiicult to form settlements in forested regions. The forests 
in the temperate belt were <mce vast empty spaces. Today the 
great Atwaronvan forests have a >ciy scattered population. The 
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lowlands in Colombia, which are covered with tropical forest, are 
relatively empty compared with the forest*free high tableland with 
eighty to a hundred persons to the square mile. The same contrast 
is seen again in the Philippines, where the wooded mountains are 
uninhabited and the lowlands covered with cultivation and densely 
peopled. 

These sparsely populated regions all have a feature in common, 
namely, an irregular and sporadic type of settlement. Dispersion of 
this kind makes nonsense of the idea of density, for large areas 
remain uninhabited or nearly so. whilst relatively small points 
swarm with people. The best examples of such islets of dense 
population are found in the larger oases in the deserts of Africa 
and Western Asia. These rare spots afford many advantages that 
compensate for the drought around. They are fertile and have 
more or less alluvial soil, a warm, sunny climate, and a supply of 
water, advantages that are found in the tines of oases strciching from 
the Punjab to Baariana (northern Afghanistan) ; in western Asia 
from Iraq to the coast of Syria and Lebanon (the ‘fertile crescent’) : 
and in Egypt, where a large centre of population has persisted. In 
early times Egypt was acquainted with efSciest agricultural methods 
and the practice of organised, collective irrigation. From the 
middle of the nineteenth century a prodigious increase in population 
followed the increase in cultivable land due to permanent irrigation. 
From 4,400.000 persons in 1S46 the population rose from more than 
14 million in 1927 and to nearly 27 million today. No other part 
of the world presents a more impressive contrast between the un- 
inhabited desert and the human swarm living between the scorching 
cliffs. 

Densely Peopled Regionsi. — On the world map appear four areas of 
dense population separated from each other by deserts or the sea. 
They are Europe, the United States, India and China, and Japan. 
All four arc situated in the northeni hemisphere and arc so placed 
that more than three-fourths of the world's population are now 
crowded between the Tropic of CancCT and lat. 69’ N. Of these 
India and China were in existence in earliest times. Europe is less 
ancient, and the United Slates has existed for less than two hundred 
>ears. Except for Japan, they have certain features in common, for 
they arc all countries with extensive lowlands consisting of the 
vallejs of the Hwang Ho and Yangtse Kiaog. the Ganges valley, 
the North and East European plain, and the valle^-s of the Mississippi 
and its feeders. They arc countries with big rivers and arc in easy 
reach of the sea, and they have all become rich cora-growjn,? Jand4 
whether the crop is wheal, nuize, or rice. Europe and the United 
Slates are two centres of population separated by the Atlantic 
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Ocean, but in fact closely allied, for thdf people arc derived from 
the same stock, and they have the same type of civilisation. 

How IS Europe’s dense population to be explained, seeing that the 
demands of climate arc far harslicr than in the tropics 7 The facts 
arc unique and peculiar in the history of the increase of world 
population, but they axe justified both, by the natural conditions 
and by the triumphs of civilisation. The extraordinary variety of 
food crops that were able to thrive is explained by the temperate 
and adequately rainy climate together with a soil tliat was rich 
owing especially to the presence of large areas of loess and in early 
times encouraged settlement in glades among tlie forest cover. 
Wlieat, which was acclimatised from the steppes of western Asia, 
grew right to lat. 60° N., where oats and barley took its place. Oats 
IS the ordinary cereal crop in Scotland, Sweden, and Norway, where 
it is associated with rye. Barley is cultivated in Orkney, the Fsroe^ 
and thence northwards to the North Cape. Southwards, wheat is 
grown with maize in the Sa6ne and Tisza valleys, in Romania and 
Italy. In some districts that are loo wet, it can be successfully 
replaced by potatoes, as in fact is done in Ireland and in the sandy 
soils of North Germany. To these crops must be added the whole 
collection of Mediterranean plants around which centres of popuht* 
lion gathered in early times. 

Throughout the history of agriculture readiness to welcome new 
crops fairly soon allowed a moderately large mcrease in population 
to take place. Overpopulation seems to have occurs^ at several 
periods of European iustory, which were marked by serious famines. 
Besides, Europe would never have had the swarms of people that it 
now contains if she had had to feed them with no more than the 
produce of her own intensive agriculture; but her capacity was 
given a tenfold increase by her industry. The rise of large-scale 
manufacture enabled working people to collect in masses aroimd 
factories and caused the growth of the monstrous tentacular cities 
which are the trade mark of the twentieth century. The cumulative 
improvement of the various kinds of work, and consequently of the 
workers, which large-scale industry imphes, shows clearly that the 
formation of the European agglomeration is the work of intelligence 
and method as well as of nature advantages. Trade relations have 
greatly contnbuted to budding up in Europe a further agglomeration 
of humanity of like dimenrioos. They luve, for instance, enabled 
food and raw material to be supplied to the hard-working masses 
whose abihty to produce was no longer restricted by the capacity 
of the sod. World trade being able to ensure unlimited supplies, 
this group of mankind was foimed in a paradoxical manner, counting 
only on supplies from abroad and threatened with famine as soon as 
trade movements happened to slow down. Trade thus appears as 
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the most pecuLar feature in European economy, which is a mercantile 
civilisation whose activity is no longer the exchange of costly goods 
and spices, but is essentially a vast mart of coal, wheat, cotton, oil, 
and ores. The whole world is pul under contribution for the needs 
of Europe, whose merchant sapping monopolises 75 per cent of 
world tonnage. 

This division of mankind, numerically the most considerable, won 
its pte-eminence only at a compaiativdy recent date. If the popula' 
tion of Soviet Asia is omitted, Europe has more than 5S0 million 
inhabitants. Two-thirds of (he conunent form a nearly compact 
area of high density. There are no large empty spaces or wide gaps, 
os there are m India, from Great Bniain to the plain of (he Po. 
This swarm of people has been a centre from which emigration has 
taken place, a seabed of mankind, which has transformed the 
world by creating out of nothing new nations in America, Africa, 
and Australia. 

The United States is indeed a European offshoot with a very 
rapid rate of increase in population, as the following table sbow^s: 


1800 

1850 

1900 

1950 

1950 

19581 

1960 

1962 


5.510.000 

17.100.000 

76.000.000 

122.860.000 

151.772.000 
172.000.000 

180.500.000 

186.591.000 


Like Europe the United States benefits from having temperate 
climates which have enabled people and civilisation from Europe 
to be transplanted easily without being forced to make long and 
laborious experiments. Three-fourths of the population are clustered 
between the annual isolhenns for 45* F . (7* C.) and 60® F. {16® C.), 
where the rainfall is between 30 and 50 inches, and European pbnts 
and animals hav e found their best surroundings. As in Europe, the 
soil of the lowlands is sometimes of fertile loam and sometimes of 
equally fertile glacial dnft. The treeless prairies, on which a struggle 
With the forest was unnecessary, quickly became great expanses of 
cultivation. Lastly, as in Europe, there were below the surface coal, 
iron, various other ores, amt in addition, oit Industrial life was 
able to develop and spread with the advantage of European experi- 
ence, for a vast capital in shape of Industrial experience was 
passed on in a few generations. But North America had other 
advantages that Earopc was without, fjni, lands that could be used 
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spread continuously oter \ast expanses. Unlike Europe, which is 
broken by ancient massifs and Alpuie ranges. America passes without 
any obstacle in the relief from the cold climate of Canada to the 
tropical regime of Louisiasta, and in this sast area belts of wheat, 
maize, and cotton grow one after the other, dosetaiUng at their 
borders. Secondly, there is an extension of tropical influence car^> 
ing warm, moist air scry far north in summer and taking maize 
cultivation right up to the Great Lakes. 

The land was, so to speak, empty, inhabited by weak and scanty 
tnbes, so that increases in population were due to the artisal of 
swarms of young and adult immigrants. Unhke Europe, whose 
population has grown merely by natural increase, the population 
of the United Slates has been swollen by imports from abroad, for 
between 1820 and 1920 natural increase accounted for only 73 per 
cent of the growth. Nowhere else has the phenomenon of immigra- 
tion appeal^ so continuous or on so great a scale, supplied as it 
was from men the most distant stocks of population in Europe. 
This swarm of people spread over the whole of the Union territory, 
but in unequal density. In the west where there is a \ast arid 


1 

o/ 

Pofiulatiaa 
per &t. Mile 

AffinUu/at Siastt 

Mtsnewu 1 

leva 

StuMuri 1 

Wtscodua 1 

Keoiuckr 

Tenneuee 

AUbaou : 

Mwsuuppi J 


1 

23.60 

AgnaUuraJ Sialet »$lk \ 

IikiustrUJ C€iunt i 

MKhigu t 

IlUnou } 

Ind^aok J 

6M14 

Afneuitural Slolet <niA Grrcl 
Induslnat Dettt^pment 

New York \ 

PenoQlvaiua 1 

140-290 

Puitly tndiairiaf State* 
Masuchuseus \ 

Rhode Island 1 

New Jersey J 

Concecucut i 

277.484 



GROWTH AND DlSIRIBUnON OF POPULATION 


353 


re^on hostile to agriculture, the mountains contain hardly lu many 
as three persons to the square mile and the Pacific coast eigWeen. 
There are four areas of fairiy dense settlement, namdy, Puget 
Sound and the lower Columbia valley, the district of San Fi^cisco, 
the district of Los Angeles, and the imgated land around Denver. 
In the east, if Maine and Florida are excepted, the mean density is 

never less than twenty-fit e persons to the square mile. 

Broadly speaking, there is a belt of high density tvith about 130 
penons to the square mile running from Boston along the m 
New England and tie big estuaries farther south, “bent “C sdM ^ 
Hiiladelphia, Baltimore, and Washington It brmches 
Pennsylvania to the Lakes, whose southern shores it Mows thrO“^ 
Rochester, Chicago, and Milwaukee. This unjBual “”“”“00 
of population is connected, as in Europe, wdh gnmt fotntn'rcial 
acUvity. A series of waics of migtaUon from this castOT 
Union swept across the Mississippi towards the west, the southwest, 

Vac'S'tera division, though broken by TSj; 

and sens, nevertheless forms a pecahat Swann of ma^d, wbch 
has in every part achieved an astonishmg ^owth of wu^hon m 
quite a different way from the Europ^. 
hundreds to the square mile. Their avrhsauon is mamly 
the whole of their living being got ffP" gS 

Physical conditions lend themselves to making the most of a m w 
nourishiag plant environment 'S is iST 

regular periodical rains restricted to a single seaso 
hot limrof the year. AU round its “ast^"™ 
plains and deltas with fertile alluvial sod. 

ioo, great skill has been acquired iu the control of water and Ite 
practETof irrigation. kasUy. the presence of the '"T 
Jlant with its hundredfold yield completes the ^“"“1 anaiuons 
favourable to a ptoliferalioo of maokind. NeveithclM the h^n 
Swanns in India, China, and the island fnnges differ m certain 

'“'S'Srotially rtiitil and. apiut from, a few huf ■»»“ aad 
some recent centres of heavy engincenng. ind«l^ f smSl 

parL ARricuIlure is itself incomplete, for cattle have but a small 
Sacc in It! Cultisalion is absolutely dependent on 
rains and all food Comes from the soil. Human proUferaUon is 
due almost wholly to the combined effects of soil. sun. 
Consi^eoUy. the vast mass of humanity, depending ^ U do« so 
clos^on the phjsical surroundings, is distnbuted slnctly according 
to the^Dhysical phenomena, to which it submits, since it lus never 

aE conuol them. Tlie distribution of high dcnsiUcs cor- 
SS>nds eiacily, therefore, to that of the heavy rainfall that produces 
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Rc. 9 — RaTSTAU. tN THE Lvdun Si^^XivnNENT. 

Coctnst bet«esa hunud rcgioos with je\cnl hjrv«sU (ia ihe oonhust) and 
dry Of and regiaiis (etnual Deccao and the nonb^est}. 


ite greatest crops. The following table shows the relation between 
rainfaU and densuy of population : 


Place 


Gao^ delu 
East coast ptain 
Southeast coast 
The Deccan 
The diy northwest 


The growth of crops and the periodical harvests jear by year 
depend closely on the regular inadence of the seasonal talas. This 
is particularly striking in Bengal, where usually twTJ, but sonietiines 
three, crops of rice can be grown: one in Joly-Septembcr, a second 
in No%-ember-December, and the third in April-May. 
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Density of 

/»^POPULATION 


1 J UJl* 

f Sum. 

6 

100 •• 

^ IW 

2S0 X 


SOO X 


500 X 


FlO 10— P0PUtAT10NlHTHSlSDUNSu»O3NnN^-T. 

nnoosile • density varies directly wih rainfall, mdicauag 

civilisation. 

»hSh Ss a STKiWr dpiuily Uian Bdgimn on 
m the ^i^SOS ^ of France. It contains 60 per cent of the 
an Si'So^^eonntty oning to these being 500 petsons 

popdation of to nhole ^ ^ i„ „„ j.„,, 

to the pam nhere there me tno crops a jear. 

totveen 2» ^ F y j. country, and between 

To^Sy nplands or in to ntonntains. Some d.stneu 
“ S^^t dSes; for in them to profit from industry and 
reach gto retnrns from agnculture. Tlie distnct 

commyra rs aoo^ ^ „ U,o 

Srand to PaSstan district of Dengal more than 1.700 persons. 
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The vast accumulation of people is explained by the astonishingly 
small size of the fields whose cultivation succeeds in feeding a 
family. 

China’s swarming population has very many 6f the characteristics 
of India’s. The country is basically nirid, but being less tropical than 
India, it has at its disposal a large collection of plants, which enables 
more \aried combinations of crops to be raised. There are large 
areas of good soil. The yellow earth in the northwest and deltaic 
plains of the big rivers act as the supports of an intensive system of 
cultivation, whose organisation goes back very far into ^e past 
Its technique is that of horticulture and is without improved imple- 
ments and chemical fertilisers. It depends on an orgy of work 
and persistent search for all kinds of manure in various sorts of 
waste and excreta. Human excreta is used more systematically than 
anywhere else. The soil is dug with spade and hoe, and the plants 
are manured and watered one by one. Energy is wholly devoted 
to cultivation. There is no rearing of animds, no grass fields, 
nothing intended for feeding animals, seeing that man directly needs 
all the harvest. In the Clunese diet there is neither nulk nor meat, 
except some pork and poultry. Two essential cereals ensure the 
necessary mgredieots of the diet, each in its own area. Tliese are 
wheat in the north, rice in the south, 'ifet among his food crops 
the Chinese peasant readily plants cash crops that give work to all 
the members of his famil y, namely, tea, cotton, and the mulberry 
tree whose leaves feed the silkworm. 

The exact figures of the population of China have long been 
unknown owing to imperfect methods of reckoning, but they used 
to be estimated to amount to between 450 and 500 million persons. 
More accurate counts, which have been efiecled since the accession 
to power of the Communist Government, have revealed that this 
huge mass of human beings numbers 670 million persons. Like the 
population of India, this great multitude of people is unevenly dis- 
tributed and does not cover the area uninterruptedly, for high 
densities occur wherever there arc abundant, regular harvests, and 
this emphasises the close dependence of Chinese cultivators on the 
physical conditions of their sunoundings. Population is sparse in 
the interior wherever the relief is broken and the climate dry. The 
Chinaman regards mountains with horror, for good rice will not 
grow in them, and he does not know how to use the vegetation 
complex. In the hiUy provinces of Yunnan and Kwangsi in the 
southwest the population scaredy ever exceeds 50 or 75 persons to 
the square mile in spite of the mining operations and important 
irrigation works now in progress. It is still sparser in Mongolia, 
where there is one person to the square mil(» Great density occurs 
mainly in the north, where Shantung contains more itian 600 persons 
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to the square mile, and in the valley of the Yangtse Kiang. In the 
latter region from Szechwan to Honan and Kiangsi the density rises 
from 250 to 500 persons to the square mile in the imgaled districts 
and on the banks of the river, where the swarming population lives 
in junks on the water. The Chengtu plain has 750 to nearly 900 
persons to the square mile, the lower Yangtse more than 2,070, 
and some of the islands on the delta reach the incredible figure of 


ITte same conditions are found also in the inhabitants of the island 
fringes in east and southeast Asia. Low plains covered with paddy 
fields and swarming with people contrast everywhere with the hilly 
parts of the interior which are often still forested and are inhabitM 
by smaU communities, whose patches of extensive cultivation yield 
poor returns. In the Philippines, for instance, great densiUes are 
found only in the wide central valley of Luzdn and m the low- 
lands in the southern islands. The rest of the group is sparsely 

^ Two factors alien to the traditional methods of cultivation inter- 
vene in the East Indian islands and Japan. Java s enormous «nsdy 
of 1,036 persons to the square mile is explained by the high returns 
from plantations on rich volcanic soil of economic crops, to which 
indeed even food crops have been sacrificed m the completely de- 
forested island. In the case of Japan, which now 
tion of nearly 100 million persons and has an enormous mean 
density of 670 persons per square mile, ibe abibty to feed such 
masse^of people on a land two-lhiids of which is mountain fonat, 
is due less to the admirable development of its agnculturc than to 
its large-scale industries, whose equipment and orgMisation are on a 
par wSse in Europe and the UnitM Stat«. The islands show 
ihe same demographic contrasts, thou^ shelly more weakly, as do 
their neighbours on the mainland. Industncs have grown up m the 
heart of centres of dense populatioo. where nee cultivation had 

previously ==couniEcdcn>»d.ng. Bu. Jhc hiUy dislncl, end northern 

Lrt of the Jnpnnese archipelaso .fceh are unsmlable to high- 
Si°E rice, have been ucElected by polyTnoiphoos laretsscale 
industry and even today stdl apijat to sparsely peopled regions. 

TOs ouick glance at man’s distnbunon oscr the globe proses 
that the distribution is not duo simply to the action ofnalural condi- 
lions Even in the case of communities sull subject to changes of 
climate the degree of civilisaUon conferred on them by more or less 
control of nature enables the best-equipped groups to live m great 
numbers in surroundings tliat are without special advantages. Ira- 
nrovements in tools and implements, an intelligent division of 
labour and the degree of complexity and cmciency of man s work 
enables advani^ communidcs to afford a comfortable living to a 
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\cry great number of people on small areas in which underdeveloped 

peoples would fail to maintain even a few individuals at stanation 

level. 


INTLRNAL FACTORS OF DtMOCBAPUIC DLM10PME.NT 
Popublion figures constantly vary owing to changes in the rates of 
birtliand death. Births cause an increase in the number of mankind. 
Tlie birth-rate is subject to many natural conditions thal/ire often 
very difficult to analyse. Slricl lawrs cannot be recognised in it, 
anymore than In tJieother phenomena of life. Yet owfrtS/o certain 
influences it depends partly on the geographical environment. 
Economic circumstances have the most clearly visible influence. For 
example, Ireland has long had a low binh-ratc not because its 
marriages prove barren, but because emigration removes the young 
in the flower of age and since many Irishmen have made homes in 
the United States by the time they have reached the age of founding 
a family. In Hungapi a direct rebtion has even been noted between 
the number of marriages and the size of the >car’s crops. But the 
Vnibience ot ecotiOTOvt facts vs VmvtoKvn app\i«itioTi. ktv 
Italy, and some countries in Central America resources are relatively 
poof, but the birth-rate is very high. Imcrwly, in Great Britain, 
France, and the United States, wherp resources arc over-plentiful, 
the birth-rate is only moderate. In some forms of civilisation the 
number of marriages and, consequently, the birth-rate is kept very 
high by social constraint or recent legislative enactments giving 
privileges to members of numerous families. 

Contrary to Malthus’s cooclusioos, a growing tendency to sterility 
has been generally noticed in communities that have reached a high 
degree of material civilisation. This kind of decrease in the birth- 
rate was observed in ancient times. Jn modem Europe the falling 
off was noted in Normandy right at the end of the eighteenth century, 
and It spread slowly in the rest of France until about 1945. U took 
place similarly in Scandinavia about 1850 and in Great Britain and 
some countries in central Europe about 1880. In 1885 there were 
still many European countries with a birth-rate exce^ing 30 i«r 
thousand. Today only nine out of twenty-six European countries 
exceed 20 per thousand. The causes of this phenomenon are many, 
being sometimes moral and at other times economic ot social. 
Children are now regarded as an expense, whilst formerly in the 
days of the domestic system of industry they were looked on as 
valuable aids. The love of freedom and the desire not to share out 
ones wealth among too many childfEa arc other factor^ tending to 
lower the birth-rate. In addition to this, in very advanced com- 
munities marri^^ takes pbee at a later age through the exigencies of 
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many callings, and at the same time the emancipation of women 
often makes them reject mamage and motherhood. 

These influences are all found in environments that Imc sprung 
from European civilisations. They has’c taken root m Australia, 
New Zealand, and the United States, and, consequently, the same 
decrease is observed in the birth-rate, which does not exceed 25 
per thousand. But these influences do not always succeed in bring- 
ing about a falling off. Even m Europe the Netherlands with their 
high standards of living have a birth-rate higher by 4 or 5 per 
thousand than that in Great Bntain, France, or Germany. 

Nevertheless, a traditional and old-fashioucd type of civilisation 
certainly has an influence in keeping up a high birth-rate. The 
peoples of eastern Europe and the Mediterranean, for instance, still 
have the highest rates in Europe today. In the interior of some 
countries with a low mean birth-rate there are whole districts in 
which births are numerous. In France, for example, Brittany and 
Auvergne have maintained their rate well above the national mean. 
It is the same in Italy, where a high buth-rate in Calabria and Sicily 
U in contrast with Piedmont, where the modem way of life has 
been established. There is the same difference between the Swiss 
cantons of ^hwitz, Uri, and Appenicll on the one hand and Vaux 
and Geneva on the other ; and in the United States it is apparent 
betH ecu the Western States and New England, lastly, the peoples 
of the Far East and south Asia all maintain a high birth-rate owing 
to their fldeliiy to religious and ancestral traditions. This is always 
more than 30 per thousand and oAca even 40 per thousand. A 
similar rate is also found in Egypt, North Africa, and some small 
States in Central America. 

Yet too backward a civilisation is by no means favourable to a 
high birth-rate. For a long Uroc the very low birth-rate among the 
most primitive African negroes as well as among the tnbes in the 
Amazon basin or the Pacific islaDders,h3$ been unable to compensate 
for the ravages of epidemics or abrupt contact with civihsation. In 
such primitive communities, which are nature’s slaves, women are 
tied down to hard work, suffer great exposure, and so become quickly 
run down physically into a state of low vitality. This explains the 
low birth-rate, which is sometimes so noticeable that these primitive 
folk attribute it to accident or magic. 

Unhke birth, natural death is a fact in which human will plays no 
part. Consequently, the ia0ucfM of natural causes is greater and 
more direct on death than on birth. Yet man also has some influ- 
ence on his own fate. Some stages of civilisation are responsible 
for high death-rates, whilst others have succeeded in proionging the 
average length of life. Thus, there is a striking difference between 
the death-rate in New Zealand Austria (8-8), Denmark 
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(9-3), and Canada (8-3) on the one hand and that in Eg>-pt (25 %,), 

Bra^ (20), or India (12). 

Climate exercises a vital infiuence on man’s life. In temperate 
regions some countries are not very healthy. Malaria has been a 
scourge in Mediterranean lands. B^ore the development of modem 
transport the hazards of climate in causing a crop failure often 
brought on famines, as they have done, for instance, in Russia, the 
Ballcans, and Ireland, where it was deadly. Natural scourges are, 
moreover, more strongly armed against man in the tropics. In 
Indm. for instance, there are serious diseases, famines, and even 
wild beasts (tigers, snakes, etc.); terrible mortality is caused among 
women owing to premature bir^; and infantile mortality exceeds 
125 per thousand. In Europe, on the other hand, the rate is between 
SO and 60 per thousand. Famine caused the death of more than 
30 million people in India within the space of forty years between 
1860 and 1900; between 1897 and 1911 some 8 million Indians died 
of;dague; and in 1918 Asiaoinfluenza claimed more IhanTmillion 
Indian victims. 

Natural calamities ate not the only ones. Many people die pre* 
maturely owing to their social eoviroomeDt or to dangerous contact 
with other social groups. The sodd inferionty of women in some 
eastern communities certainly explains their higher death>rate. la 
other countries the want of care bestowed on girls causes abnormally 
high infant mortahty among females. Contact with Europeans has 
proved fatal to some primitive folk. Institutions like porterage 
have been the cause of many deaths in Africa, and work in mines 
had the same elTcct on the Amerindian peoples in Spanish America. 
Lastly, in very early times wars ended in the systematic depopulation 
of conquered countries through both massacre and deportation of 
survivors, who were reduced to slavery. In spite of the murderous 
weapons used by modem armies, it been noticed that the 
great wars among modem nations in recent years have not had so 
destructive an effect as did earlier wms on peoples of their time. 
Wars arc not now followed by epidemics, and the increased birth- 
rate immediately succeeding them almost regularly on the cessation 
of hostilities prevents the loss of life in battle from having a lasting 
effect on the course of development of the people as a whole. 

Nowadays, most civilised nations value human life greatly and 
try to lessen the death-rate, first, by saving children in their early 
years, when they are especially delicate; secondly, by struggling 
against disease, the most dreadful of which arc contagious. That is 
why the death-rate has steadily fallen in Europe, where the expecta- 
tion of life has risen in less than a hundred years from forty-eight to 
sixty-nine years. The same tendency is noticeable today in those non- 
European peoples who have the same kind of civilisation. 
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The size of population depends mainly on the relaUon of the 
birth-rate to the death-rate. As this relation differs greaUy between 
peoples, there is a large number of demographic types. But human 
geography can reduce them to two main classy namely, regions of 
diminishing and regions of increasing population. In the fi«t class 
are those rerions with an abnormally high death-rate. These are 
mainly countries inhabited by uoderdeseloped peoples whose 
vitality is lowered by widespread diseases like sleepmg 
Often, too, a high death-rate comes upon weak peoples who suffer 
violence from stronger peoples. TTie slave trade was one of the 
causes of the long stagnation and partial egression of some 
peoples. Besides, without any violence, contact 
peoples and European civilisation has almost always brought on a 
crumbling of the old social system of ^ 

upheaval in their way of hfe. the resultsofwh.ch 
There are as many examples among the pastonU 
Asia confronted vvith Russian seiUcrs who look “ 

among the tribes in the lower Congo vaBcy and he ^on of t^ 
ereat lakes of Afnca; and also among the Red Indians oi Nonn 
who raduolly dmeo book .owarfs . 

rate. For more where, however, the soil is 

.0 U.O o.lhvohoo of ait ,om of 
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food crops. In this way, every demographic type forms a peculiar 
complex whose factors are the fecundity proper to the community, 
the state of health and hygiene and its social characteristics. 

Among the regions of increasing population the leading place is 
taken by Europe, whose total moved between 1850 and 1890 at a 
rate no statistician would have imagined. This is shown in the 
table on p. 361 : 

This increase, which is still moring steadily faster, differs from 
the alternation of periods of increase and decrease which bad 
become common in Europe before the nineteenth century. In some 
countnes the increase is due to a high birth-rate, which gives a 
surplus every year after the deaths have been taken into account. 
This is so in several European countries, one of which is Germany, 
where the birth-rate fell only recently. The same is also true of the 
Mcditemnean countries in Europe and some countries in east^ 
Europe. This demographic type occurs also in some young countries 
in America, like the Argentine and the French-speaking part of 
Canada as well as in some Far Eastern couotries like Japan and 
Indonesia, in independent Near Eastern countries bke Bgypt, ^d 
in India and Pakistan. 

In other regions increase in population is due to a low death-rate. 
Had the death-rate not decreased to a considerable and unexpected 
degree in most countries in western and central Europe, a slow fall 
in population would have occurred during the last forty years in at 
least two-thirds of the conunent and particularly in Great Britain, 
France, Sweden, Austria, and even Germany. It has been due to 
the excess of births owing to the decrease in the death-rate that the 
popublion of these countnes has been able to increase still further 
and that the people of Europe have kept their place as the largest 
homogeneous division of mankind. Yet a decrease in the death-rate 
reaches its limit more quickly than an increase m the birth-rate and 
only for a lime allows a numerical rise in population. Countries 
belonging to this demograpluc type usually hav e a v cry old civilisa- 
uon. many resources and complexes, and a great accumulation of 
wealth- They are characterise by having a large proportion of 
agdng persons. This ageing of thic population induces a peculiar 
soaal condition and a structural complexity unknown in young 
countries, in which the p>Tamid of age-groups rests on a wider base. 

The development of human communiucs docs not, however, 
depend only on these internal variations which can in fact be 
aggravated or compensated for by displacements of population. 
Such displacements have ensured man's ubiquity and arc due to 
his extreme mobility, which has constantly increased in step with 
technical progress and the creation of important means of travel. 
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HUMAN MIGRATION AND 
OVERPOPULATION 

Emigration is a geographical phenomenon that seems to be a human 
necessity in every age. Just as botany and zoology study the dis- 
tribution and migration of plants and animals, so human geography 
studies movements of people. These movements revc^ man s tend- 
ency to leave areas in which life is difficult for those he believes to 
be better. This is what impels the highlander towards the lowlands, 
the pastoralist on poor steppe towards regions of permanent pasture, 
the wTetched peasant towards richer fields, the in^bitanls of over- 
populated countries towards sparsely peopled lands, ^d, inversely, 
countrvfolk towards the town- Furthermore, that is what urg« 
season^ workers to go off pcacefuUy to harvest crops m a nei^- 
bouring country ; it is what is at the back of aggressive tnv^ions to 
forcibly cstabbsh newcomers on conquered lemto^ ; and it is wlat 
inspirri the gigantic exodus of Europeans to people new coutincnu. 

iLtween all these movements there are great difTercnces m the 
number of people involved and the distances toy travel as well as 
in the peaceful or violent manner of their sclilement. We may 

perhaps distinguish two major groups : u j ... 

(a) short-term displacements to no great distance, which do not 

take men finally from their hom»; and 

(b) displacements (usually called crai^tion ) tot go to far 
disLices and take men away for good from their na ive lands. 

It is very difficult to separate the two groups completely, for men 
vlHa leave their country to go overseas to earn a hvnng are not 
necessarily lost to their native land. Thanks to the speed and cheap- 
nKrof modem transport, many emigrants return to their ongmal 
homes at the end of a few jeara. Some cv en go back peri^ic^y at 
to end of a spell of work. Conversely, men who leave their home 
for another land do not always return, for a short displacement often 
ends in final espatriauon. It is therefore more pracliral to take 
account of distance and the numbers involved m relation to the 
phenomena which accompany or cause emigration rather than to 
concentrate on their duration. _ 

One of to first motives of emigraUon seems lo be economic. 
Man’s need to have fresh land to till and to rid himself of numbers 
!hat arc too great for the resources of to country constitutes the 
most urgent material cause of movemenL At different penods of 
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history there base taken place displacements that v-cre destined 
primarily to people and develop a country rather than to relieve 
the motherland of surplus population. Thus, there were the migra* 
Irons of the Israelites by order, first, of Saigon and then of Nebuchad* 
nezzar, for the purpose of supplying labour in Mesopotamia ; those 
of Roman colonists into Cis^pine Caul, Spain, and Romania ; and 
those of the Muslim settlers transplanted into Macedonia and 
Thessaly by the Turks. It is also possible to regard as organised 
migrations the transfer of slaves to supply labour in Athens and 
Rome, and the iransportaiion of African Negroes to plantations in 
tropicii America, a movement uhich ended in peopling with Negroes 
parts of the Umted States and Latin America as well as the West 
Indies. To the same type belong the appeals issued by landowners 
in the United States for emigrants from Britain, whose work was to 
improve the value of the land; the attractive advertisements pub- 
lished by emigration agents ofiering a holding of SO or 100 acres to 
wTclches who owned nothing acted as an irresistible magnet. As 
early as 1634 emigralioo agencies had been opened by William Peon 
in London and Rotterdam. 

Yet immi grants so attraaed bad not been greatly attached to their 
original homes. Now any community may find its resources in- 
adequate to support its ^puiatioo, and it may happen in very 
different kinds of country that there are more ^ple iisnn the land 
cm maintain AmoDg fistuog communities which trooped out of a 
barren land the best examples are found in the Norsemen who first 
as pirates and then as colonists settled in Normandy, England, the 
Canary Islands, and even Siedy. Other examples are afforded by 
pastoral peoples who had oBen spread at the expense of sedentary 
neighbours. Thus, there are Peuls who settled in the Sudan, and the 
Kurds who settled among the Armenians. In the same way, the 
Magyars formerly established themsdves among the Slav fanners 
who dwelt on the plains of Hungary. 

Strong motives of emigratioa are seen among working people in 
coimtnes where there is much unemployment. This was the cause 
of the emigration of the Scotch-Irish in the sev enteenth and eighteenth 
centuries after the declme of the woollen industry and the slump in 
linen in consequence of the rise of the cotton industry in Britain; 
sumlaily, with the English village craRsmen after the invention of 
machinery had rumed home industry. In later limes, every step 
forward in the improvement of machinery caused an exodus to 
lands overseas, for example, about 1830 after the invention of the 
spinning machine, and in 1 8^ after the spread of mechanical looms ; 
whilstthe slump which came over Bntaio m 1930 ended in an exodus 
of workers to Canada in spite of^oits to stop iu 
Agncultural communities, whkh are symbolic of stabihiy, a«. 
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hovsever, not exempt from the attractions that lure labourers from 
their native soiL In every age emigration has been rife in islands 
with restricted areas for cultivation ; for example, the -£gean in 
ancient times, the Pacihc in modem times, and more recently Malta 
and the Azores, have all been emigration centres. 

Turning again to modem Europe, it is seen that economic condi- 
tions among the peasantry involving poverty and sulTcriag that 
dlS'ered from age to age and country to country have set in motion 
the greatest migrations. At various times from the thirteenth 
century onwards, the turning of arable land into sheep walks, the 
enclosure of commons, and the setting up of large estates at the 
expense of the holdings of the yeomen in England was followed by 
the desertion of the countr) side and the removal to other, sometimes 
distant, parts of the kingdom. At the end of the eighteenth and 
begjimlng of the nineteenth century the swallowing up of little 
properties by big sheep farms cau^ a great exodus from the 
Highlands of Scotland, Shetland, and the Hebrides. Great economic 
crises which have aggravated the poverty of the agricultural labourers 
(the poorest people) in Dntaio, have at times started a w-ave of 
emigration. One took place io 1820 owing to the great fall to the 
price of com in the English market aod to the new enclosure policy. 
There was another in 1870 when the competition of new countries 
completed the ruin of British cereal production within some twenty 
years. 

The largest stream of emigration from Germany, southern Italy, 
Bohemia, and Galicia always began in districts where there were 
large estates and where the land was monopolised by a few owners 
and not worked by and for the peasants, who were reduced to the 
condition of seasonal labour. But districts with small peasant 
holdings have also been hit by emigration wherever a dilHailt and 
less fertile soil has been unfavourable to the parcelling out of 
heritages. In consequence, surplus members of families have had 
to emigrate, as do the Swiss from the most densely peopled cantons. 
The essentially agricultural nature of European emigration in the 
nineteenth century explains why an approximate s)'nchrDnism has 
been established between the rbylhm of good and bad hancsts on 
the one hand and the rhythm of emigration on the other. 

But there are also instances of migration being caused merely by 
overpopulation in a whole community. In such a ease emigration 
may effect all social classes. At the present lime tfus is the most 
frequent cause at work in Europe, where the proportion of country- 
folk among the cmigranu has steadily decreased and, on the other 
hand, there has been an increase, first, of domestic servants and 
unskilled labourers, then of skilled work^ and. lastly, of technicians 
and intellectuals. 

II.O.— N 
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Among the causes of emigration from Europe an important place 
must certainly be given simply to human desire, apart from any 
determining economic motive. Certain persons have for political, 
religious, or ethnical reasons thought it necessary at least for a time 
to seek another home owing to Um impossibility of their being able 
to tolerate life with their fellow countrymen. Every period of 
history furnishes e.tamp3cs of this. In t he M iddle Ages there was 
the emigration of Balkan peoples owing to the' oppression of the 
■futks.^ In modern tiroes there has been the expulsion of the Jews 
from Spam,, the-emigration of the Huguenots from France, the 
emigration of the Pilgnm Fathers to New England, and of the 
Mormons across the States to Utah, of the Mozabites to North 
Africa, of the German liberals after 1815, of the Mennonite sects, 
and, more recently, of German Jews and Communists between 1934 
and 1940. Following the great wars of 1914-18 and 1939-45 there 
were large displacements of people across the new frontiers. Never- 
theless. none of the movements induced by political events since 
1945 has been as important or as continuous as the migrations due 
to economic conditions. 

Emigration attained its most astonishing figures in modem times. 
A dense and continuous stream of people lias been flowing out of 
Europe for two hundred years. One of the chief causes of this 
phenomenon is the enormous increase in the population of the con- 
tinent during the nineteenth century. Yet, however potent the 
pressure of population, these displacements would not have been 
possible but for modem means of large-scale transport and the 
commercial organisation, in fact, which took charge and guided them. 

Emigration did not attain its greatest height until steam navigation 
became general, for this reduced the length of the voyage from 
Havre to New York, for instance, from forty-five to ten days and 
so correspondingly shortened the hardships of the emigrants. The 
carriage of 'human cargo’ was often the foundation of the prosperity 
of shipping companies, especially of German companies. Between 
1S7I and 1900 more than 1.180,000 emigrants embarked at Bremen 
for the United Stales, and 856,000 from Hamburg. In 1913 alone, 
German, English, French, and Italian companies landed 870,000 at 
New York. 

Both the country of ori^n, whose valuable living cargo was seen 
to be disappearing, and the country that received the immigrants as 
an aid to prosperity, tried to give these poor folk a guarantee of 
greater secunty. At the beginning and for a fairly long time the 
guarantee did not go very far. lo ilw United States it did no more 
than ensure for the immigrant who did not just stay in New York 
or drift to some other town a bit of land to bring under cultivation, 
but under rather hard conditions. Later came more efficient steps 
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to protect the newcomer. For instance, in the various countries of 
origiD special departments were set up to give information about 
the countries to wluch the emigrants were going and to prepare 
them with a trade. Other organisations advanced the cost of the 
Voyage, and on arrival others advanced a litde capita]. FinaUy, 
welfare services enabled the immigrant to have his family over or to 
be himself repatriated. 

These measures were meant to encourage immigration, but they 
ceased to be effective as soon as the exodus slackened off. During 
the second quarter of the twentieth cratury the receiving country 
was in fact in the throes of economic crises and tried to restrict 
immigration instead of encouraging it The quotas imposed by the 
Unit^ States and shortly after imitated by Canada and Brazil made 
entrance to new countries more difSculL At the same time certain 
European countries tried to keep the labour whose emigration they 
had previously encouraged. With all this regulation the great 
human phenomenon of emigration, which was as spontaneous as 
the birth'rate, has become a movement depending on the inter* 
national situation. It complies less with economic facts than with 
artificial laws issued by men and directing the despatch of huoMJi 
beings just as if they were merchandise. Yet, these mao-made laws 
cannot altogether check the play of natural laws to which emigration 
is subject, nor can they utterly deprive it of its innate necessity and 
spontaneity. 


INTRACONnNENTAL MIGRATION 

Two Linds of population roovemcol can be determined according 
to their volume, distance, and means of transport used, namely, 
intracondnental and transoceanic The former is the older, com- 
moner, and more limited in volume and duration. It results from 
a great number and variety of special conditions proper to each 
region. It includes simple, short movements of little groups of 
people, but it also comprises moiewenls of large bodies travelling 
long (listances and even across whole continents. It sometimes 
owes much of its amplitude to the available means of transport, rail- 
ways in particular, which contributed greatly to migration in 
America and Asia. The transoceanic kind Im been the more 
important and intense in modem times, affecting mainly the chief 
centres of population in Europe, India, China, and Japan. 

Continents outside Europe. — Outside Europe Uttle is known of the 
history of the migration of peoples cither because documentary 
evidence is lacking or because Uw peoples and their civilisations 
have disappeared under the advance of Europeans. In ancient 
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times many migrations recorded in legends and traditions ha\e 
aimed at reaching a happy lar»d promised by a divinity. These 
promised lands u-erc Canaan for tlw Jews, and the gardens of 
Sogdiana, Merv, and Bactria for the Persians. In this tjiw of 
migration are included those that introduced peoples of Mongol 
stock into Indo-China at various periods. Among Uiesc were the 
Thais, who armed in Siam from the jear 2000 b.c. onwards; the 
Mans, who entered Tongking four or five centuries ago; and the 
Meos, who first mi^ated at the bc©nn‘mg of the nineteenth century. 

India is a vast world incessantly crossed by eddies of peoples. 
About the end of the sUlcenih century the central provinces were 
seized and occupied by an agricultural people, and in the nineteenth 
century there was an exodus of workers from the Deccan to tea 
plantations in Assam. Migration has enabled the Chinese to 
colonise Mongolia and Manchuria methodically. Into these toaj 
countries Chinese peasants from Kansu, who were always in search 
of land, poured like a flood. Jo less than ten >ears during the first 
third of the twentieth century more than 30 million Chinese invaded 
Manchuria and settled there. 

Without going back into the past further than the arrival of 
Europeans in Africa, migration certainly took place in the greater 
part of the continent at a time not very far past For instance, the 
Pahwtns still lived around the upper Uban^i in the middle of the 
siseteenth century. Orivenawny by the Muslim Fubni, they moved 
westwards to the lower and middle Ogowe valley attracted by the 
sea, tldt source of wealth. In Uus trek westwards by the Pahwias 
the Loangos, Mpongwes. and Beogas were overwhelmed and dis- 
appeared. ^Vhc^ the French arrived in the north of Banghi a slow 
migration of Africans was moving towards the south owing to the 
pressure against each other of tnbes along the Ubanghi due to the 
advance of beUer organised Muslims from the Sudan. This turned 
a land of able-bodied men into a source of sbves. Towards the 
south these displaced peoples came up against a forest barrier in 
iat. 4° N and could not cross it, though the Fans succeeded in 
pushing on farther west and southwest. Many African peoples 
have been forced to migrate owing to Arab pressure. For instance, 
the Manjems, who were originally m Uganda, now live between the 
Congo River and the Mitumba Mountains. The Arabs penetrated 
into this region and subjugated it, founding the towns of Nyangwe 
and Kasongo in the midst of the territory. 

Id southeast Africa the distribution of the Bantus is the result of a 
senes of migrations that have only just ended. Some streams moved 
from north to south along the belts of savanna, driving back the 
Bushmen and Hottentots. In their migration they followed the 
grass-covered plateaus which were fairly well provided with water 
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and were easy for cattle to travel over. The Bantu tribes had had 
long periods of restlessness, a lengthy history of intestine struggles, 
and the formation of short-lived empires. At the beginning of the 
nineteenth century the rise of the Z^tis and their appearance as a 
mihtary power caused many tnbai displacements. Finally, the 
pressure exercised by Europeans started several African peoples on 
the move. Thus, the Matabele, who had once been settled around 
the upper Limpopo, retired first to the north of the river and after- 
wards moved away an appreciable distance from it Today, black 
migrations in South Africa have assumed another character owing 
to the industrialisation of the country. The workers in the Transvaal 
gold mines come from Basutoland and even Mozambique. Simibrly, 
in North Africa workers migrate from south to north Morocco. 

In America it is the same. Both before and since the arrival of the 
Europeans there has been much migration among the Amerindians, 
whose memory of the movements is preserved in traditions and 
legends. The wanderings of the Nahuatlacas towards the ‘Land of 
reeds an^IaSIolL aa(ltbq.im^tJOO of the Tupi Guarani In tropical 
ealteni' 6 mii began early in the filtecnth century. They are said to 
have been caused by religious beliefs and the search for the land 
where no one dies : but these poetic motives conceal more material 
realities. Many of (he movements started from the serraa, that is, ' 
from an inland scrub re^n with a well-marked dry season often 
ending in disaster; and they have led to the wetter regions of the 
A£a^£^basm».to the coasLof.Braa1,_aijiiJjL£.aj2£uay,-vvhere good, 
harvests are^nsured bv almost regular rains, _and where human life 
is less precarious . There was abo the fear inspired by Europeans, 
wluch made them flee from the latter’s violence and traps, and 
perhaps they feared even more the deadly diseases contracted by 
mere contact with the whites. Until recently the Amerindian tribes 
often migrated in United States (crntoiy also. The Delawares, for 
instance, came from the northwest of the Great Lakes, and the 
Chcrokees were driven steadily westwards. 

Much internal migration is still obsened in the present economic 
structure of America. In South America there is the movement of 
maid pickers, who start for the forest from southern Brazil, and the 
seringueiros from the northeast to the middle of Amazonia. In 
Cent^ America and the West Indies gangs of banana pickers go 
from Jamaica to the main centres of banana production in turn. 
In Mexico there is a eonsiant stream of workers to the United 
States. The irrigated crops in California regularly cause large dis- 
placements of seasonal workers who in the course of a year travel 
over the whole country from sooth to north following work-rounds 
several hundreds of mifcs in length In the rest of the United States 
a great migration of Negro workcra goes on from the Southern 
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States to the industrial centres in ihc northeast and by the Great 
Lakes. For a long time, moreover, the region of the Great Lakes 
v^itncssed displacements of lumberjacks who, when summer came, 
worked at reaping the wheal hancst in the Mississippi valley, and 
there were also migrations of fanners from Dakota to the wheat bell 
in the Canadian prairies. 

Europe and the Old World.— Europe-— For many reasons no other 
continent holds out so many iaducements to travel, so many ddrcr« 
cnees of demographic pressure, or so many contrasting modes of 
life, owing to Ihevaricty of its natural, economic, and human condi- 
tions. it has contrasts of mountain and plain, coastal and inland 
regions, intensive and extensive systems of agriculture, mantime, 
continental, and Mediterranean climates, agriculture and industrial 
regions, and areas of lugh and low dwisiiles of population. Con- 
sequently, there is much local and rt^onal migration, movements 
that ha\% a]wa>'s been a peculiar trait in the human geography of 
Europe. They have occurred in ev^y period of history and they 
are to be seen today in oeariy every country. 

The invasions of the barbarians may be considered os one of the 
most powerful maoifeslalions of the need to migrate, but even now 
their exact cause is in doubt: was it overpopulation in Germany, 
or the depopulation of the Romanised districts? In Belgium, for 
instance, the Salian Franks are found to be settled on the lower 
Rhme as early as the end of the third century. In the middle of the 
fourth they had broken out into Touedria on the lelt bank of the 
Rhine. From there they spread afterwards into western Belgium, 
where they settled slowly in the course of several centuries. Thrir 
first setllnnents were io the valley of the Schelde and (3S8~4S0). 
Slow infiltration took place southwards, where the country was 
already peopled and cultivated. They avoided the forest in the coal 
region and io Flanders, settling on sandy areas that were less wooded 
and more easily tilled. In this way they came into collision with the 
Saxons, who bad already settled in the Boulogne district. Then 
began the settlement of Brabant between the sixth and dghth 
centuries. There was a movemeot of people from the country of 
the Salian Franks, which had become overpopulated and in con- 
sequence was short of cultivable land. Lastly, the Flemish coast was 
settled in its turn between the seventh and ninth centuries, that is, 
just as a retreat of the sea allowed Frisian and Saxon settlers to 
move into it. 

Flemish Migration . — From the early Middle Ages Flanders was a 
^eat reservoir of people which often overSowed, and for hundreds 
of j-ears the oveipopubted country gave settlers and workers to the 
neighbouring landi As early as the twelfth century Fleraiugs 
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settled in the Marschen near Bremen and infiltrated into the country 
districts of Westphalia, Thuringia, and even Brandenburg. Flemish 
craftsmen tned eagerly from early times to find worJe outside their 
country. They appeared in France, Germany, and Austria, and the 
English woollen industry owes its inception to the immigration of 
Flemings in the thirteenth and sixteenth centunes. 

At the present time the density of population in Flanders raises 
afresh the question of o>eipopulatloa. The great density in the 
nineteenth century was due to the crowd of home craftsmen, the 
number of spinners and weavers amounting to nearly 300,000 in 
1840. Home industry has declined throughout the district but the 
countryside has not been depleted, as might have been feared, for 
the people simply went to work in the factories that had been built 
in lige numbers in the country. The great density of population 
wus due to the intensive character of (he agriculture. The land is 
cut up into tiny holdings many of which are incapable of supporting 
a family. Hence the obligation to seek additional resources else- 
where, and these very people who for long were tied to their houses 
have become the most mobile In Europe. Migntion began in the 
nineteenth century with the decline of borne indusuies. It was 
further encourag^ by crises in agriculture which increased the 
amount of pasture, developed (he use of machinery, and lessened the 
area devoted to Industnal crops. Lastly, it was facilitated by im- 
provement in the means of transport. 

Flemish emigrants work by (he day or week; that is, they are 
masons and navvies in the big towns or go as workers to the factories 
and coal mines. Their moyemeots are often seosoao}, as, for 
instance, the Gossalies brick-makers and the woodcutters from 
Luxemburg and Entre-Sambre-et-Meuse who go hop-picking at 
Alost and Poperinghe, or weeding, manuring, hanestlng, or working 
in sugar refineries in districts where (here is large-scale agriculture. 
Some of these seasonal workers go to France. This mov ement dates 
from 1843 when sugarbeet began to spread and the population of 
ihc French countryside to decrease. Attracted by high wages, lie 
Belgians used to cross the frontier about IS March every year and, 
sooner or later according to the work, they gradually reached the 
depariemenis in the centre of the Paris basin. The savings from the 
tnp enabled the migrants to buy land at home, where, during their 
absence, the women bad been working in the fields. But some of 
these seasonal workers settled m the north of France, whilst others 
who had rented farms in Prance stayed there with their families to 
cultivate the land on their own account. 

JrisJj £mjgrtuiof7.—Byer since the beginning of the cighlecnlh 
century worldng-cJass Irish have been migrating lo Britain. On one 
side of the Irish Sea the country is poor, rural, and o\erpopuhted. 
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and, 00 tte other there is an industrial country with lirge towTis 
and intensit e agriculture requiring couch labour in the thinly peopled 
rural districts. Unfortunately, the movement was not statistically 
recorded until after 1840, v,l»a it had already begun to slaclen and 
was about to decline, losing more than half its total beri^^n 18^1 
and 1900. Three-fourths of the emigrants came from the poorest 
part of Ireland, the prosinee of Connaught, nearly half the numbCT 
coming from the single county of Ma)o. County Donepl in 
Ulster uas also a main source of the exodus. 

This mosemeat was attended by scry serious social imd derno- 
i graphic consequences. In some xdlages there uere no able-bodied 
1 men left in summer, and the proportion of emigrants in some 
1 )sars represented an enormous fraction of the population; 48 per 
thousand in Ma}o, IS per thousand ut Roscommon, and 13 6 per 
'—thoasand in Donegal. 

The chief cause of Irish emigration was the poverty of the peasants, 
who were crowded on tiny bits of land too small to feed a family. 
In Ma>o such was the poor quality of the soil that only 7 per cent 
was cultivable. Most 'of the emigran u bad too small a p jggg oXland 
with too small a jieid. Hence" ilie~ wed for them to ^ to England 
\D eani'i hule money. In the nonhwest t^ condition of vn 
country districts went back a good way into the past fot in the 
eighteenth century Dobbs, Berkeley, and Lecky had described the 
etodus from Ireland; and in the single >ear 1787 Manchester 
received no less than 5,000 Insh immigrants. 

A good many of the emigrants took work as agricultural labourers. 
They set off sometimes in Febmaiy, but usually in June, so as to 
return in November. Their work consisted of putting a second 
dressing on the sod, hay-making, harvesting com, digpog potatoes 
and other roots, and sometimes of milking the cows. They were 
content with a frugal diet, so as to take home as much of their 
wa^ as possible. Their field of operations by mainly in the 
North and Midbnds of England, and they rarely went farther south 
than Cambridgeshire. In Scotland they were numerous in the 
Lothians and Ayrshire; They also went to the docks and large 
towns. Manchester and Liverpool, for instance, had large colonies 
of Insh- Many more were employed in the building of canals, and 
bter on, of railways. 

Migration of CaitraJ European Peoples . — In spite of differences 
in physical and ethnical ronditkuis in central Europe, the same 
economic necessities have imposed on the peoples dupUcements 
and migrations, whose nature, destination, and volume have varied 
enormously from one people to another. The Poles have Ion& 
included a prolific mass of peasantry, as a rule bndless and reduced 
to the state of jobbing hands on huge farms, but even so they could 
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not find work enough. Before the resurgence of Poland m 1919 
between 500,000 and 800,000 emigrated from Polish territories under 
the rule of Russia, Prussia, and Austria. Many of them w'ent to 
work on farms in Prussia, central Germany, and Saxony, where 
intensive cultivation was practised. On sugar-beet farms in Saxony 
the 'Sachsenganger’ placed a part like that of the Belgians in 
Picardy or Beauce. Many Poles also moved to Westphalia and 
the Rhineland. In 1910thereHefealreadyinoretlian25,000ofiheni 
in the latter country. Lastly, between the two wars many Poles 
went to France either as temporary vvorlers or as permanent im- 
migrants. Numbers of them worked on large farms in the north 
and in the Paris basin, and they formed an important fraction in the 
mining population on French coalfields. 

Switzcrl^d, too, has seat out many emigrants. Before the 
development of modem economy there mountain dwellers emigrated 
in the seventeenth, eighteenth, and nineteenth centunes to all parts 
of Europe, to Bessarabia, Russia, and Hungary, where they fanned. 
As early as 1660 they had peopled eij^t villages in the ‘government’ 
of Saratov, During the nmeteeoth century there was a continuous 
stream of labourers and little craAsfflm (masons and carpenters) 
firom Ticino, of watchmakers from Geneva, pa5tr>'COoks from 
Grisons, and cowmen from Appeozell. To^y Swiss migration 
moves but ^ort distances, mal^g for holida y and winter sports 
res orts or in duvtrial-rrntrri The economic oullook has in fact 
changedTTorthe oiountain Country, which is most suitable for the 
tourist trade and possesses a good deal of mdustry, thanks to hydro- 
electric power, otTers the countryfolk wide outlets in other direc- 
tions of industry, commerce, and service. The old kind of migration 
is now represented only by the displacement of a few cowherds 
towards French communes in the Alps and Jura. 

At certain periods Germany was a real resenotr of peoples which 
fed waves of migration as numerous as they were varied. During 
the whole of the Middle Ages many streams of German labourars, 
miners, and craftsmen emigrated to Poland, Hungary, and Transyl- 
vania. From (he eighteenth century onwards the economic condi- 
tions in certain parts of Germany, particularly the Rhincbnd and 
the south, made many people ready to emigrate, and some smail 
farmers moved from the Palatinate Havana, and the Salzburg 
district to settle in Prussian territory. At the end of the eighteenth 
century Cermans were attracted to southern Hungary to occupy 
frontier distnets that had been devastated by war, and between 
1768 and 1778 the Banat received 50,000 German sciUcrs, OUiers 
were sent in the eighteenth century into parts of Russia Chat were 
then being colonist; that is. the lower Volga valley, Livonia. 
Volhywia, and the Odessa district. These German groups long 
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presened their racial and Konomic character ia the midst of the 
Slav population, and it was only as a result of the second « orld war 
that the German ‘republics’ on the Volga were s>-stematically 
elunina^ and dispersed. Gemtan settlers went etcn as far as 
Spain to work in mines in the Sierra Morena. In the nineteenth 
century this flood of people turned across the ocean towards America. 
But right at the end of the emtury the then industrialised Germany 
was able to find emplojTncnt for her labour in the main centres of 
industry. By 1934 it was in turn to become a centre of attraction 
of labour and to take in foreign workers, the majority of whom were 
Slavs and Italians. 

Migrafian of Mcditemmcan Peoples . — In each of the peninsulas 
in southern Europe there are mountainous districts that have alwaj'S 
been centres of demographic dispersion. A careful study of the^ 
local movements escapes statistics, but much of the migration goes 
to far distances and assumes an international character. In Spain a 
host of internal migrations have continually gone on round the 
periphery of the mountain regions. Typical of them are the move* 
ments of the Jurdanos of the Sierra de Gata, who earn nearly all 
thrir living by work which they do far from their own districts. 
Emigration occurs in regions of rebtively high density of population 
and those sparsely peopled, for an iosufllnent standard of living is 
the basic cause of steady emigralioo. since it keeps the conditions 
of life at too precarious a level. 

Emigration takes place chiefly from the northwestern provinces of 
Navarra, Viscaya, and, above all, Galicia. Gallegos have always 
been very numerous in Madrid and the big towns m Portugal, 
where they work as porters and messengers. They spread into the 
parts of northern Portugal adjoining Gaheu and w ork in the harv est. 
There is also emigration from easlem. Pyiencan, Catalan, Ixvantine, 
and Mallonmn provinces, from which since 1S45 erm'gnmts have 
been going to Algeria and elsewhere in North Africa, and agricultural 
labourers and little tradesmen go oiT for temporary work or else to 
settle in southwest France, the Rhone valley, and even in the Paris 
region. The grape-growing districts and irrigated market-garden 
areas are particularly attractive to them. Nowadays, the develop- 
ment of nee cultivauon in the Camargue attracts a good deal of 
agncullural labour from the huerta of Valencia. These intra- 
cootinental displacements of Spaniards may be estimated at 30,000 
or 40,000 persons a year. 

Portuguese emigration is due to the same causes, but it goes mainly 
overseas, all, that is, except for the portion that goes to France, 
chiefly to the Pans district, to take work in petty crafts. 

In Italy there arc countless seasonal movements to and fro between 
mountain and plain. But besides this, for three-quarters of a cen- 
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luiy \-ast numbers of small fanners, workmen, or mere labourers 
have poured out into nei^bouiing countnes, and these represent 
today more than half the inUacontinental contingents in all Europe, 
and two-thirds of Italian emigration. The main areas of departure 
are Venezia, Emilia, and, is the south, Basilicata. At first the 
emigrants headed for the nearby countries in North Africa, where 
the climate and general conditions resemble those of southern Italy. 
Many of them went to Algena, but even more to Tunisia, which is 
close to Sicily and in which in the first third of the tw-entieth century 
there were as many as 40,000 Italians. These were chiefly employed 
in public works or engaged in handicrafL The greatest number, 
however, went to France to work in the iron mines in Lorraine, 
where labour was needed, and towards the sparsely peopled districts 
in the south of France, where they were engaged as day labourers 
on farms or else they Settled as tenant farmers or landed propnetors. 
Out of 1.300,000 Itabans who left their counuy and settled else- 
where ia Europe more than a miUioo were in France. 

One of the characteristics of Italian emigration was that the 
emigrants kept in touch with their native (and. Money earned 
abroad was oiteo sent or taken back to Italy, where it was used to 
buy land or to improve a farm. Italian intraconiioetita] emigration 
was greatly disrupted by the second world war. The Fascist rigimo 
showed a tendency to chock emijpation so as to keep the labour 
either for improtements in Italy itself in the Pontine hlatsbes and 
Emilia or for colonial enterprises in Africa. Nowadays, Italian 
workmen leave Italy under contracts of work in neigbbounng 
countries, which guarantee to send their savings back to luly. 
Italy's adherence to the European Coal and Steel Community 
widened the field for Italian workers. Today they are found in 
Luxemburg, Belgium, Western Germany, and Lorraine in all the 
mines and fadones of the Commaoity. 

In the Balkan Peninsula emigration has played an imporunt part 
owing to econonuc, politKal, and religious causes. Most of the big 
migrations occurred during the Turkish domination, that is, during 
the four hundred years from the end of die fourteenth century to the 
be^nning of the nineteenth. Immense streams of people, mainly 
Serbs, constantly headed for Slovenia, Slavonia, Transylvania, Italy, 
and Russia ; and fronj the end of tbecisbiccnth century to Morav ian 
Serbia. Croatia, Dalmatia, and southern Hungary. The general 
direction was north or nonheastwords, starting from Uerzegonni, 
Montenegro. Albania, or Bulgaria. The suppression of Serb nsings, 
the Austro-Tufkish wars at theeml of (he seventeenth century, and. 
later, the attraction of the free Prindpaliiy of Serbia were also 
causes of migration. But in addition to these movements there were 
others of an economic order. Poor countries like the Karst and the 
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Bosaian mountains were deserted for the fertile lands of the Shumadia 
and the Banat, whilst districts like those on the Vardar, where 
Turkish landowners had large estates, were forsaken for Serbia 
proper. These migrations ha\c profoundly mixed the Balkan 
peoples and made it difhcult to trace the boundaries between the 
sarious successor States of the Turkish empire. 

Russian Emigration . — ^The territory at present within the Soviet 
Union has at all times been very unevenly peopled and cultivated. 
The efforts of the new political r^^me during the last thirty years to 
secure a better distribution of popubtion and to make s>’steraatic 
arrangements for streams of migrants and for planting new settle- 
ments around artificially created indusirul centres have had only 
partial success. Tsarist Russia had always suffered from the in- 
slab'dity of its people, even of the peasants, and in the seventeenth 
century serfdom had to some degree been meant to keep men on the 
land. The backward state of agriculture ended in the overpopulation 
of many areas in wluch, however, there was fertile soil. Besides, a 
high buth-rate constantly brought new chimaots for land. Another 
cause of instability was the length of winter unemployment, which 
for many months made countryfolk who had neither land nor 
haodicrah go without any wages at all. Thus the Black Earth belt, 
being very fertile, was in a chronic state of overpopulation and had 
long been a source from which weredraum settlers for the steppes of 
New Russia and for the country in the southeast, where there were 
fewer people and where agnculture needed hands. These movements 
affect^ more than three milli on migrants. They went south for the 
harvest and hay-making aficr having signed on at the big fairs 
in Kharkov, Rostov, or Saratov. This exodus lessened as the south- 
east became peopled, and even before the October Revolution the 
increasing use of machinery in the big corn-growing estates in the 
south had dned up these streams. 

Large numbers of emigrants from the equally overpopulated 
districts of Tula and Kursk went to mines in the Donbass, to the 
nvers during the fishing season or at times of great navigational 
activity, to work in the forests, and, more and more, to the main 
centres of public works as more canals, power houses, dams, and 
railwa>-s were built m the Soviet Union. In spite of the artificial 
character of some of its methods, migration to Siberia was a form 
of tniemal or mtraconUnental migration. It was a mere trickle up 
to about 1889, but increased enormously after the construction of 
the Trans-Sibenan Railway. Conditions in the country were like 
those in Ru ssi a, for there were the same kinds of soil, the same 
scenery, climate, and methods ofcuittvaiion. Vast areas conCainsd 
a mere sprinkling of natives, especially in western Siberia. This 
led to a tremendous fiood of migratioa which has been reinforced 
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by the economic and industrial development of the Soviet Union 
in the course of the various Five Year Plans. The number of 
Russian immigrants in Siberia rose from 50,000 in 1889 to 200,000 
in 1896 and to more than 500,000 m 1907. Today, of the 44 million 
Soviet citizens who people Asia more than half are immigrants of 
recent date or else the descendants of former immigrants. Settlement 
in this vast continental terntory has diverted Russians from trans* 
oceanic emigration. 

These intracootinental displacements which are found everywhere 
and at all periods in every country in Europe bear witness to the 
diversity of economic conditions m regions, many of w hich are close 
together. Pockets of alien peoples eapress geographical contrasts 
and contacts of different modes of life sometimes at dose quarters. 
Today they have very great numbers in some European countries 
owing to the progress in the means of transport \Vlien considered 
on the international plane, these displacements of population reflect 
the state of tlie bbour market and its fluctuations. In relations 
between countries the need for bbour is reflected by a movement of 
more than 700,000 workers, and certain centres that attract crowds 
of people hai e assumed unnersol importance. 


TRANSeXXANIC EMIGRATION 

Transoceanic emigration began only with the birth of the modem 
age, in which agricultural production has become subordinate to 
industry, and the latter to commercial activity. In the course of 
crisis after crisis it has caused the displacement of lens of millions 
of human beings. Asia and Europe, or more precisely, tiic tw o over- 
populated frontages of the cast and west of the continent of Eurasia, 
have without apparent loss fed the enormous stream nght up to (he 
present day. But the two streams, far distant from each other, seem 
basically different in continniiy, direction, rate, and effects on 
mankind. 

European Emigration. — European emigration is the most tremendous 
displacement of people ever recorded by history. The numbers 
involved have never been counted, it began wcU before the ntne- 
tcenth centu^ with the discovery of America and its colonisation 
by the Spaniards: but it has been estimated that between 1821 
and 1910 at least 26 million emigrants left Europe for the United 
States alone. Supan calculates that since the end of the flficenih 
century at least 105 million peraonshave left Europe for the Americas. 
Asia, Mrica, or Austrabsia. The eiiugrants issued from different 
sources according to (he period of time; but all European nations 
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have taken part, so that emigration to far countries is an astonishing 
characteristic shared by the European peoples. In truth, the causes 
of emigration are found acting together and amplified in Europe, 
sometimes working simultaneously and at other times separately 
according to the period and progress of economic conditions. 

Europe suffered real overpopulation very early; that is, her 
resources were insufficient in relation to the number of her popula- 
tion. These resources are not adjusted to needs every year, and a 
deficit recurs more and more often in a swarm of humanity too 
numerous to be assured of a sufficient margin of subsistence. In 
European economy the resources of an agricultural people arc un- 
certain, for the soil lias been exhausted by too much cropping and 
requires a great deal of manure; the traditional crops are threatened 
by the arrival of cheaper foreign produce; in some places the 
peasants are too numerous and are consequently landless ; many 
have no ties with the soil because they own no land ; and they have 
often been uprooted because mocluncry has ruined their home 
industry. The desire to emigrate became evident at the very moment 
when vast, almost empty territories were opened in new countries in 
latitudes favourable to the European way of life and just when new^ 
means of transport enabled large numbers of people to cross the 
seas. 

In the sixteenth century three million Spaniards left home for 
America. If emigration is (bought of as a stream that lias never 
ceased to flow, there are certain periods in the nineteenth century 
when the stream was swollen and swept off greater crowds of people. 
These were between 1830 and 1859, between ISSO and 1889, and 
at the beginning of the twentieth century. On the other hand, on 
the morrow of the first world war the stream fell off greatly owing 
to the smaller numbers admitted to (he United States, the agrarian 
reforms in some countries, and to efforts in others to retain their 
men. 

Emigration did not affect all the nations of Europe at the same 
umc. U began very early with the Sjjoniaids and Portuguese; and 
up to the begmning of the nineteenth century it consisted mainly of 
English, Scots, Irish, German, and French nationals. When steam 
navigation facilitated movement various nations succeeded each 
other in coninbuling to the vast contingents. They came at first from 
the countries m the north and northwest, namdy, English, Scots, 
Irish, Scandinavians, and Gumans: then came Spaniards and 
lulians from the south ; and after that Slavs from eastern Europe. 
The lateness of each group depended on the length of time it had 
remained outside the influence of the modem economic sjstcro. 
Three suiubly chosen penods enable one to grasp the changes in 
racial composition. Thus : 
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The destination was mainly the new countnes, which were almost 
uainhabiced, but vere capable of supporting settlers. Lip to 1914 
there was a considerable flow to tlie United States, with times of 
spate in 1851-60, 1881-90, and 1900-14. In some years more than 
a million Europeans entered the United States, where two-thirds of 
this enormous crowd of people settled for good. The three periods 
of spate eorrespond fairly closely, the first to high demographic 
pressure in the European continent, the second to the upsux^ of 
colonisation in the west and industrialisation io the northeast of the 
United States, the last to the nse of industry in the whole county. 

However, a decisive change was caused by the law of 1921 setting 
up quotas for immigrants. Inspired by the dislike of the American 
working class to see a fall in thdr standard of living and by the wish 
of the nation os a whole to remain homogeneous and basic^ly 
Anglo-Saxon, this measure produced a profound upheaval in im* 
tnigiation from Europe. 

In Commonwealth couutries European immigration increased to 
the extent to which it was shut out from the United States. But 
it was restricted by legislation meant to limit the number of non- 
British immigrants and to protect the working class in the receiving 
countries from the competition even of British workmca. No 
country in the Commonwealth screens immigrants more carefully 
than Australia. In Cmada an eye r Ircpc on immigration, uad, 
when entry is allowed, preference is always shown to technicians 
and farmers, workers who are accepted for the human capital they 
represent. 

Most of the countries in South America have tried to attract 
immigrants from Europe, even when Anglo-Saxon countries re- 
stricted their admission. The influx comes naturally from Mediter- 
ranean lands, where the climalr and forms of civilisation are oHen 
similar to those in South America. Thus, between 1820 and 1910 
Oraxil receiixKl about 2,850,000 immigrants, 43 per cent of whom 
were Italian and 37-9 per cent Portuguese or Spanish. Latin 
peoples sull predominate in immigration today, for the first ro- 
strictive measures taken by Brazil during the great world economic 
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crisis rvere less sesere than those ia Anglo-Saxon countries Md 
definitely fa% our Latinimmigrants. Bet^^een 1857 and 1910 Argentina 
recdied nearly 5,700,000 unnagraots, tbree-Sfths of bom settled in 
the country. The large number of those who returned home is ex- 
plained by the high proportion of seasonal workers among the imra- 
grants. On the a\cra£e the stream of entrants, whose composition 
has saried little for fifty years, comprises 50 per cent Spaniards 
and 25 per cent Italians. Peru, Colombia, Venezuela, and to some 
extent hlexico remain wide open to European immigration, but 
seek it mainly from Spam and Mediterranean Europe generally. 

This dissemination of Europeans has had long-standing, profound, 
and far-reaching consequences in every aspect of civ ilUaiion. It has 
given to the new countries European cultivated plants and domesuc 
animals, it has created vast currents of trade over the world, and, 
lastly, by its example and the matenal power with which it has 
began to endue the coloured races, it has stimulated these peoples, 
especially those in /\sia. 

Emigration from the British hies.— As early as the end of the 
sixteenth century the first crisis leading to migration occurred in 
England ; it was provoked by the progress of (be enclosure move* 
tnent and the substitution of pasture for ploughland. This in turn 
wasengccderedbyUienseofthewooUen industry: andtheecclosure 
of common land, and the fonnation of large farms at the expense 
of the little village holdings, were other aspects of it The first 
sparsely peopled territory to teedve the uprooted labourers was 
found in Irelwd in the reigns of Elizabeth and the Stuarts, and large 
settlements were made on the land of the Irish septs. Later, room 
for settlement was found in the New World. As early as Elizabethan 
times Francis Bacon and Hakluyt were laying down the principles 
of colonisation, (n the seventeenth century permanent settlement 
began. In 1606 the London and Plymouth Companies took emi- 
grants not only from religious sects, but also from other groups 
who were leaving England on account of the economic conditions. 
By 1643 permanent settlements had been made at Plymouth in 
hlassachusctts and at Newhaveo in Connecticut, and by I6SS 
English settlements on the Atlantic coasts of America contained 
more than 200.000 inhabitants. 

Later, emigration slackened until the middle of the eighteenth 
century, wlien the Industrial Revolution began and changed the 
material condiuons of the farm workers. With the decline of the 
old systems of rotauon there appeared a method of intensive cultiva- 
tion which required more capital. Small holdings became absorbed 
in large farms, and a number of crises in agriculture, like that in the 
winter of 1709, finally snapped the bonds that tied the labourers 
to the soiL The results of the economic revolution all had their 
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which had had a population of more than 100,000 in 1831, had only 
76,000 in 18S0. There came a moment at the end of the nineteenth 
century when Highlanders no longer suffered from the agrarian 
system or from the extension of large pasture lands. But the poserty 
of the crofters planted in their minds the hope of better things 
overseas or in England. So the exodus went on up to our own times 
because the crofters ha\e had too low a standard of living. Emigra- 
tion IS directed less towards the mines and the industrial firms in 
Glasgow than towards America and Australia. 

Unhle the Highlands with Ihdr putoral life and barren soil, the 
Lowlands form a region of fertile cultivation and an industrial mode 
of hfe. But they are not free from emigration. From the end of 
the eighteenth century craftsmen went off, and the exodus grew >car 
by jear between 1820 and 1830, when it was swelled by workmen 
from the Oj'de and weavers from the western counties. Then, too, 
the introduction of spinning and weaving machines had led to 
frightful poverty among farm workers, and these fled to Glasgow, 
where efforts were made to organise their emigration and to sub- 
sidise their voyage. From 1880 onwards the desire to emigrate 
reached the nottheastem districts where agncultural labourers saw 
t^r wages threatened by the introduction of madusery and 
increase in pasture land. In the same districts the most fat'Secing 
croften were attracted to Canada, where they were sure of being 
able to have farms of their own. This led to an exodus of 
creamof the fanners from Aberdeenshire, Banffshire, and Mora>'Shire. 

The emigration of industrial workers from the Lowlands began 
to take place by 1912, and this proved most damaging to the country. 
Unfortunately, the departure of many skilled workers from metal- 
lurgical centres on the Qyde, mechanical engineering shops, and 
shipyards went on until just before the second world war. In 1923 
alone 27,000 skilled workers left, three-fourths of them going to 
the United Stales. The industries hit hardest by this emigration 
were those that had suffered most from unemplojinent. The move- 
ment would probably have increased still more alter 1934, had not 
the quota regulations partly shut the gale to entry to the United 
States. On the whole, Scotland has alwa>s been regarded as a 
nursery of emigrants. About 1851 Australia appealed to the Scots 
to help in increasing the reanng of wool sheep, and the most dogged 
squatters were recruited. Later, the Scots furnished the boldest 
pioneers in northwestern Am«ica. 

Emigration from Ireland also began weU before the nincteeoih 
century. As early as llw seventeenth century many Irishmen took 
refuge in Roman Catholic countries hke France and Spain. It was 
only at the beginning of the nineteenth century, however, that 
economic conditions led to great emigration. Since early in the 
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«-v tht- -ftholc between 1850 and 1900 more than four million 
pcSe^eft the iiind. The check on the motement which bes^n 
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1885 was due to the depopulation of the island, to a dizzy fall in the 
birth-rate, and, lastly, to agrarian refonns that relieved the con- 
gestion of the countryside and lowered tltc pressure of population. 
The reconstitution in the hands of a single owner of property that 
had been dismembered enabled better holdings to be formed and 
home industries to be carried on. After 1890 the number of emi- 
grants scarcely ever exceeded 30,000 ot 40,000 persons a year. 

By tlie twentieth century, nevertheless, Ulster had lost 33 per cent 
of its population, Leinster 41 per cent, Munster 55 per cent, and 
Connaught 57 per cent. A small fraction of these emigrants went 
to Glasgow, Liverpool, ot Manchester; but 90 per cent went to 
(he United States, mainly to New York or Chicago. By 1900 there 
were nearly 10 million Irish people in the United States, all very 
attached to the ‘auld coumhrie’, to which tliey sent back a great 
deal of money. In this way emigration has had far-reaching con- 
sequences for the Irish people. Unlike many other countries from 
which tlvere has been much emigration, the empty spaces left in 
Ireland have not been filled naturally, and real loss of population 
has resulted. At the present time Noi^em Irebnd and Eire together 
have a population of only 4,300,000. 

Emigration from the British Isles as a whole represents the 
greatest swarm of mankind that has ever crossed the sea. In round 
figures more than 17 mtlUon persons left the islands between 1815 
and 1925, the greatest movements taking place as follows: 

Between 1851 and 1860.2,287.000 emigrants 
.. 1851 „ 1890.2,558.000 

„ 1901 .. 1910,2.840,000 

After 1920 numbers fell oft and amounted to scarcely 300,000 
persons a year, 40 per cent of whom relumed to Bnlain at the end 
of a few years or even a few months. 

Tlus steady flood of emigration has not diminished the population 
of Bntain, where an excess of births over deaths has constantly kept 
up the total and even increased it. The population increased from 
27,500,000 persons in 1853 to 40.500.000 in 1900 and rose to 
52,720, m 1961. The occurrence at the same lime of great 
emigration and a steady increase In population demonstrates the 
wonderful vitahty of the British peoples, for whom emigration has 
never app^ed an impoverishment The advertisements of agencies 
and the direction of upbringing in the family have created psycho- 
logical conditions which have ensured the ubiquity of the British 
and the formation of large overseas colonies by them. 

Apart from North Amenca, where in 1760 there were already 
2 million British, the temperate lands of the southern hemisphere 
have 'become lor the most part peopled by Bntish peoples. In 
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addiu'on to liberty these countries oSered immigrants fadlities for 
acquiring land and the opportunity of living as in the Mother 
Country with the same cereals and domestic animals. At certain 
times the new countries have made a strong appeal owing to their 
gold mines, as did Cahfomia in 1848, Austria in 1851, New 
Zealand in 1861, and South Afnca in 1888. Broadly speaking, 
British settlers have peopled four large areas. 

The first of these, the (Tnited States, which about 1770 had a total 
population of only 2,312,000 in all the English colonies, were shut 
in along the Atlantic coast, being separated from the interior by a 
l^rrier of wooded mountains. British immigration brought the 
energy needed to force open the gates to the west. Between 1820 
and 1870 more than half the immigrants had come from Bnlain, 
and betiveen 1870 and 1900 more than a third of the newcomcn 
to the United States were from the Bntish Isles- Later, the Anglo- 
Saxon elcmcqt tended to lose its puniy owing to the infiltration of 
elements from southern and eastern Europe. But in fact the 
American nation assinulates foreign elements easily, thanks to the 
estabUshed infiuence of the Anglo-Saxon clemenC and of the English 
language. 

In Canada settlement was less rapid owing to the colder climate 
and poorer prospects. The population rose from 582,000 persons 
in 1825 to 1,840,000 in the mid-nineteenth century, to 8,400,000 in 
1920, and to 18,085,000 in 1961. Emigration to Canada did not 
be^'n until nearly the end of the mneietnih cenluryaBer thesimul- 
taneous development of steamship lines and railways and after the 
cultivation of the grain lands of the West and generous offers of 
concessions of land. In 1831 Canada received 60,000 immigrants, in 
1912 it received more than 400.000, and it is estimated that in less than 
ten )ears 600,000 British people sclilcd in the Canadian Far West. 

Colonists were long kept away from Australia by the existence 
there of convict settlements. But the transportation $>stem ended 
in the mid-nineteenth century, and almost at once the discovery of 
gold caused the first gold rush to Ihecootinenl. Between 1851 and 
1861 no fewer than 510,000 settlers entered Austraha, in spite of the 
distance of the country from Dntain. The movement slackened 
after the coming to power of the Australian Labour Party, which 
introduced economic Afalthusianism, the effects of which vvcrcto be 
felt for a long time. Jmrnjgraiion increased sli^ily afrer J905, but 
the remoteness of this southern land curtailed iu numbers. Today 
there arc 10,400,000 persons in the continent, which according to 
official accounts would need at least 20 million to reach its optimum. 

TVie. pSiT/iitAwa it of rera u Lahl y puce Oiitisli cri®*. Cat wo'.d 
recently it has not suffered the admixtures which characterise the 
population of the United Sutes, Canada, and South Afnca. 
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In South Africa a twofold obstacle, the presence of Boers and 
Negroes, has stood in the way of Brihsh immigration, which has 
therefore mo\ed «ry slowly. At the present lime there is one 
white penon to four Negroes and one Boer to e\cry two while 
colonists in a total of 14 million persons in the Republic of South 
Africa. 

The Boers, who are today known as Afrikaners, consist of the 
descendants of the earliest settlers. They were in the country before 
the British and are predominantly Dut^, though they include some 
elements of Huguenot, Polish, Swiss, and Scandmavian blood. 
These settled during the period of Dutch colonisation and were 
subject to harsh conditions, including the renunciation of their 
mother tongues and the forced learning of Dutch. This old language, 
enriched with En^uh and Bantu words, now torm$ the Afrikaans 
spoken by a large proportion of the population. The interior of the 
country was scttl^ by a die-hard type of colonist, for it was they 
who in 1815 after the purchase of the Cape of Good Hope by 
Britain refused to submit to the change of got emmeot and trekked 
inland to found the two Doer republics of the Orange Free State 
and TnnstoaL 

The hard<ore of Boers is mainly rural and has taken little part 
in business or in the mining speculation that brought wealth to 
British sclUcrs. Being sellers of wool, ^in, and other agricultural 
produce, they have always suffered directly from disasters that 
killed their flocks or destroyed their crops, and from the great 
economic crises that brought dow-n the price of wheat or wool. 
Many of the Doer farmers hasc bad to gi\e up their property and 
sink to competition with Negroes for low-paid jobs on the faim^ 
Afrikaners form the great majority of ’poor whites', whose fate is 
tragic in a country where labourers do not get a white man’s lising 
wage. It is from among these wTctchcd people that come the 
fiercest nationalists, antidemocrils. racists, and in some cases 
Anglophobcs. 

The British form most of the town popubtion. They hold com* 
mcraal jobs, manage mining or industrial businesses, and occupy 
the highly qualified professions. As the CAlrcmc racialism of the 
policy of apatiheid separates them from Britain, to which they 
remain deeply attached, Drictsb South Africans profess increasing 
liberalism towards the Negroes, froin whom they arc economically 
further rcmo\cd than are their Afnkaner compalriou. 

After the second world war the Union had thought ofeocouragmg 
an Cl cn greater immigration orwhilcs Uiaa was accepted by Australia. 
This would have offered a partial solution to the displaced ps^ns 
problem in Europe, for Swth Africa offers land, many mineral 
resources, and opportunities for modern industrbl development 
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owing to the economic changes required by the slagnatioii of 
diamond and other mining enterprises. Unfortunately, Uus im- 
migration policy was curtailed by the amount of financial ini«l- 
ment it would have invohcd. since the establishment of a settler 

had become far more expensive than formerly. . _ . ,„i. 

In general, the outward flow that gave nse to the Bnti^ sto^ 
overseas is moving less vigorously today, but it is stiU mai^amed 
by a continually overpopulated Mother Country that is of a 
Oimmonwealth of aaUons with the same language 
and still able to offer vast open spaces 

scarcely touched. One of the chief causes of this mighty transference 
of population, which is unequalled in m^'s history, was the «ay 
land was to be acquired by the setUer. Bntish I®" 

tinguished by a system of land holding that ensured ihs coloni^ 
lS ^d Lepiidence. Instead of being a con^uon to to 
the Imid becameSeir freehold property. The basic 
the sdl was valueless without the roan who made it valuable. In 
^ land should be occupied by a selUcr. for. if the 
Sr« crT^trf W someoK «ho fd not oolonitaucn 

voyage. The P"” ^^^cash only alicr several years of saving 
comers to gel the ne^ry^^^j^^ Between 1830 

“4 9‘'0 000 immicraDts reached Australia. Many 

and 1S50 ““tt .oot to »ork io mines, 
of them were no out of 36 million acres m the then 

factories, or sheep ^9 milhon. dMlcr 

mJtas non: pns^’o brent op tho ononooos sheep forms add 
forbid their reconsliwuon. tendencies as in the 

In Canada of land came easily. The 

United SUi«, -^^.5 laid down the principle of a concession of 
Homestead Art oHSe. 

land to rite owner at the end of three years aAcr having 

IfSe P^?3SJrery work and cultivatLn. Oihcr Arts 
?.^^nOfor^caSSg out the work. Besides, the big railway 
ensured ^ P^and CN.R., had acquired vast aacs of good 
comiuniM. in • • aj moderate rales. Hence, immigrants 

^^‘Sfrted^Md^erc developed a class of little landowners 
wS?h stodiS^ increased. Then, by a system of concessions or else 
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of sales, British policy of land tenure has always aimed at drawing 
population to a country by guaranteeing freehold ownership of the 
land to the settler. In these \ittually uninhabited countries the 
most valuable capital was the settler and his family, by whom the 
land was tilled and made more valuable. 

This policy explains why Britain has succeeded in diterting her 
stream of emigrants from the United States to the countries of the 
British Commonwealth, where an increase in populaUon was alwajs 
desirable. As early as the end of the first world war the Overseas 
Settlement Committee sent many demobilised soldiers to the 
dominions and colonics, a step aimed at strengthening British trade 
and at relieving unemployment at home. On their side the overseas 
lands were ^ad to have Bntish rather than foreign immigrants, 
though they wanted farm workers especially, and this class of worker 
was scarce m Bniam and no longer emigrated. 

Consequently, in spite of all the favourable factors which cught 
have ensured it a long life, emigration from Britain has gradually 
lessened owing to other factors that were destined to become more 
and more important with time. But the rise in the birth-rate, 
despite full employment and the Welfare State, may yet cause the 
rate to rise apin in the future. 

Emigration from CrmuMy.— Germany, too, was a proIiEc source 
of teeming populauon which throughout the Middle Ages was 
rcstnclcd to intnconiiaentai migrations and contributed greatly to 
the occupation and colonisation of central Europe, but she did not 
enter on transoceanic emigration till the seventeenth century. 
first German colonists, who were recruited by Dutch and Swedish 
traders, set off to the Hudson River and Delaware repons. But a 
previous movement invoUtng greater numbers was due to a senes 
of religious causes. About 1677 the preaching of William Penn and 
other Quakers la (he Rhiociaod produced a few emigrants who 
founded German settlements at Germantown near Philadelphia 
and others in Maryland and Pennsylvania. Later came the Mcn- 
noniics and other non-conformists hke the Moravian Brolliers. 
From 1850 onwards a grot wave of emigration bepn owing to the 
poverty of the countryfolk. Throughout the Rhineland and the 
Pabtinate there was excessive subdivision of land, and the peasants 
were overwhelmed by taxaUon. Very soon the movement spread 
to the neighbouring counincs of Swabia, Baden, Wurtemberg. imd 
Switzerland. The emigrants were taken in boats down the Rhine 
and across the ocean in Dutch and English ships. Between 1727 
and 1775 nearly 70,000 Cermans landed in /kmcnea and settled 
mainly in the county of Lancaster in Pennsylvania, where the Great 
Valley was wholly colonised by hard-working peasants. About 1766 
there vscrc more than 200,000 Cermans in the American colonics. 
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■^oughout the nineteenth century and up to about 1900 German 
emigrants came from among the countrjfolk. They went in com- 
plete families to seek a new home overseas. At first they consisted 
of smaU landowners in Hesse, the Rhenish provinces of Prussia, 
the Palatinate, and the Neckar valley. These people were unable 
to make a living from thar small properties and so sold their land 
to big landowners. A disease in the potato crop spread the move- 
ment to Munster. Then came the turn of httle tenant fanners who 
could not acquire land of their own and were under the direction of 
stewards. This movement began in Bavaria, Hanover, and Mecklen- 
burg. Lastly, the exodus spread to landless agricultural labourers 
such as the haverlingcn in Hanover and Oldenburg and the einliger 
in the two Lippes. Nearly everywhere these labourers were paid 
in kind and they could very seldom find work during the whole 
jear on the same farm. Furthermore, in easteni Germany they 
competed with Slav labourers who worked for lower wages. 

Industrial workers scarcely appeared in the stream of emigration 
before the twentieth century. Immediatdy after the war of 191+-18 
some scientists left the country at a time when the German economic 
system was in great straits. Later, Hitler's persecution hastened 
the emigration of liberals, Jews, and communists just when that of 
peasants and artisans was stopp^. The diversity of causes explains 
why the various German provinces did not all add to the list of 
emigrants at the some time. Generally speaking, the centre of 
gravity of emigration moved slowly from the southwest to west, to 
north, and Co cast. During the eighteenth century and at the begin- 
ning of the twentieth the southwestern province of Swabia and the 
Palatinate yielded the greatest number. Then ailcr 1820 the Rhine- 
land provinces of Westphalia. Hesse, and Oldenburg lost streams of 
people until the flow was checked by the rise of the great Rhineland 
industries. Lastly came the provinces to the cast of the Elbe, which 
were not aflected until alter ($50, but sent off enormous contingents 
between 1870 and 1900. 

On the whole, the course of emigration was regular up to about 
1850, but was not numerous, consisting on tin average of 20,000 
iwrsons a year. There were three great waves between 1850 and 
1854 (654,000), between 1865 and 1869 (SSO.OOO), and between 1880 
and 1884 (864,000). After 1890, on the contrary, the flow sbekened 
appreciably, for with the attraction of industri^ centres emigration 
b^me a mere internal dispbeement, and the emigrants from the 
eastern provinces went to the Rhineland and ^S’cstphaIa. 

The main body of German croigiants nude for the United States 
to the number of 6 or 7 mlllioo people. At the present lime more 
than ckKC-founhs of the cmieroM From Germany niU go to the 
United States, and German technidaos have pb}-^ an important 
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part in ihe dnclopment of American hca%'y indiutiy. More rcccnlly 
they have been leaders m atomic industry and in attempts to conquer 
space. 

A large number of Germans also went to settle in Qrazil. They 
shov^ed a preference for the southern slates s^ilh a more temperate 
climate, and there they established centres of Germanic soaety in 
Santa Catarina and Rfo Grande do SuL Unlike Dntish immigrants, 
the Germans only scry exceptionally form colonics of settlement, 
but as a rule are assimdaied mto the population of the new country, 
in spite of repeated efforts of Germao Cot emmects to presert e the 
ori^nal nationality of these immigrants. Though not so numerous 
as tbs emigrants from the Dntisb Isles, the Germans hate neter- 
iheiess maintained the prosperity of the ports of Bremen and Ham* 
burg, from which hate embarked millions of Germans, and later, 
owing to the acuttty of emigration agencies, that still exist, milhons 
of Europctuis from the cenue and east of the continent. 

Eniigraiion from Italy . — Emigrants from Italy hat-e consisted of 
agncultural labourers from a proletariat that is pennancnlly oter* 
populated owing to an exccssite birth-rate. In many parts of Italy 
the number of people seems too great for the resources of the 
country. In the south especially, where the climate restricts food 
production, oserpopulation b a formidable problem. The south 
deiolcs a large part of its acreage to wheat, which is the basic food 
crop and one from which the peasants get their bread directly- But 
the hanests are uncertam owing to the irregular rainfall. Though 
the south has taken to cuUhwtuig sines and orchard fruit, these 
crops are \ery local and restrirted in area. 

The effects of too great density of population are increased by the 
agrarian s>stem. In regjonswbere there are small holders, as in the 
Marches, the land U excesusdy subdiiided. In the north, the 
Marches, and in Tuscany the land b divided between meio) tr farms 
worked by tenants. Large farms are divided on the metayer sjslem 
into portions of between only IJ and 37 acres and are too small for 
a numerous family and leased by the owner on too onerous condi- 
tions. Lastly, the regions where there are laii/undia contain many 
agncultural labourers, braceuoui, who are numerous in Lalium. 
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Basilicata, Calabria, and Sicily. Big estates are worked on extensil e 
Systems and by alteraaiing pasture with cereal crops m order to 
Counter drought and allow for fallow. Consequently, there is little 
work for the bracdanu on the badly cultitated fields. The peasants 
are crowded together like factory bands in veritable towns, in vshich 
there is often a shortage of water. Yet it was only after the last 
quarter of the nineteenth century that the volume of emigration 
increased. 

Rate of Italian Emigration 
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After 1921, owing to leg^ restrictioos on entry into the United 
States, I talian overseas emigratioo greatly diminished. In 1920 
there were only 211,000 emtgraDls aad fewer than 135,000 in 1927. 
Since the end of the second vvorld war the stream of emigration has 
not recovered its importance; Two parts of Italy were the chief 
contributors to emigration. In the southern provinces of Abruzzl, 
Campania, Apulia, Basilicata, and COlabria and in Sialy and 
Sardinia the movement amounted almost to depopulation. Calabria, 
Basilicata, and Apulia alone despatched J.SOO.OOO emigrants between 
1876 and 1921, and some parts of Basilicata were deserted. The 
Reggio district suffered all the more because it lost its strongest and 
most hard-working men. The noithem provinces of Piedmont, 
Ligaru, Lambaniy, and Venezia never sent many etnigranls oier- 
seas, but contributed to intracontinental migration. IloliaQ emigru- 
tioa folloued twxr main dirreiions, lo the United States and to South 
America, but, owing to economic circumstances, the flow was uo- 
equally divided. Thus in iSSS 12 per cent went to the United 
States, 33 per cent lo Drazil, and 23 per cent to La Plata. In 1927 
the proportion was 2S per cent to the United States and 52 per cent 
to the Argentine, 

Between ISSO and 1914 Italians to the oumber of four million 
went to the United States, many of them for a rime only. They 
settled mainly in the towns in the east, where they swelled the urban 
proletariat and the always overcrowded little crafts and petty ofEccs. 
That evplatns why since 1921 this immigration was considered un- 
desirable in the United States, and in fret the quou law restricted 
the number of Italian immigrants to 40,000 or 50,000 a 3 ear. Since 
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18S0 more than 2,500,000 Italians ha\c entered Argentina where 
they engage in cereal cultKation and \iticullurc. Some 1,500,000 
went to Brazil, where they settled m the agricultural States of Minas 
Gcraes, Rio de Janeiro, and SJo Paulo, in which last they number 
more than SO.OOO. in Parani and Santa Catanna they work hlile 
forms that carry com crops and vineyards. 

On the whole, oserscas emigration has established outside Italy 
nearly ten million Italans, close on nine million of whom are in 
America. For many years this sworni has been renewed fairly 
quickly, for the emigrants seldom set olT without meaning to return 
home. Money earned abroad has been carefully put away or srot 
to Italy so as in due course to be used for buying land and forming 
a little family property. In this way, oserscas emigration like 
emigration to nearby countries on the continent, has been a means 
of re^tablishmcnt in the countryside which the emigrants had had 
to lease under the spur of poverty. This type of emigration h;u 
established no nuclei of Europeans in the rest of the world. It is 
an entigrauoa to seek work and not to colonise and is quite dilTcrent 
from the emigration from the Brtt'ish Isles and es en from Germany. 

/ksiatle Eimigratioa.-»Threc parts of Asia show a high density of 
population. These are India, China, and Japan, all monsoon lands 
with intensive evduvation and great rice pr^uction. But in spite 
of their vast agncultunl production, great crowiii of people exist 
at starvation level, and are only too anxious to emignte. For them 
emigration overseas is not a practice of long standing, but has been 
facilitated by modem means of transport, as it was in Europe. It 
must be emphasised, however, that tlusc means of transport were 
not in the hands of Asiatics, who, with the exception of the Japanese 
were dependent on European and American shipping companies. 
Furthermore, emigration became easy for Asiatics only after Euro- 
pean colonisation had introduced m^es of life that gave work and 
high yields. Plantations and factories created by Europeans became 
fields of activity and emigration for Asiatics. These limitations 
explain why Asiatic emigraiion had neither the importance nor the 
cfTects of European emigration. 

Asiatic emigrants naturally went to places that were sparsely 
peopled or lacked unskilled labour. The emancipation of Negro 
slaves had created centres of attraction in certain parts of the tropics, 
especially on sugar plantations. Hence the migration of Indians 
to some of the Pacific islands (Rji), Mauritius, the West Indies, and 
Guiana ; and of Chinese and Japanese to Hawaii and a little later 
of Gunese to the rubber plantations in Malaya. They also made 
their way to countnes settled by whiles so as to find work chiefly 
in mines. The centres of attraction spread round the Pacific have 
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seen Chinese and Japanese anhe io growing numbers in Peru, 
California, Chile, and elsewhere since the steamship came into 
general use. 

Emlgratianfront TnJia.—Tbt population of India is extraordinanly 
dense in some parts and exceeds the capacity of the land to feed it 
e\en in other parts that are less crowded, but poorer. Under- 
nourishment is traditional and becomes intolerable during the 
frequent famines. Yet the peasants are attached to their villages 
often by religious or social ties, so that for a long tune emigration 
was considered to be the worst of misfortunes or even as a sacniege. 
It was started by Europeans to suit their own purposes. Sugarcane 
plantations needed coolies, and some important kinds of vvorfc in 
various parts of the tropics require acclimatised labour. Indians 
are hard-working, eager to make money, live on little, are satisfied 
with low wages, and are wielcbcdly poor in their own country. 
They are therefore marked out for cralgration, and many gangs of 
them began to be sent to the various sugar islands and to parts of 
Africa and tropical America. 

The first gang of Indian coolies sailed in 1815. It consisted of 
convicts transported from Calcutta to Mauritius, which became a 
real training ground for coolie bbour on the sugar plantations. 
AHer 1834 many free workers were attracted by the climate, which 
is like that of India. Today, out of a total population of 500,000 
persons there are more than 300.000 Indians on the island. A big 
colony of about 5,000 Indians exists in Reunion, another supr island. 

In Afnca where Indians had traded in the train of Arab merchants 
with the help of the alternating monsoon winds, their immigration 
began on the day when labour was needed to establish plantations 
and to construct railwajs. Then the labourers were soon followed 
by other social elements such as traders, little shopkeepers, money- 
lenders, and usurers. What were in the end the brgest and most 
deeply rooted Indian colonics were formed in this way in Natal, 
Kenya, and Uganda. 

Indians in Africa (c. 1950) 
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Indians began to reach the West Indies about 1840. Their 
number vias greatest in Dntish Cubna and Trinidad, where there 
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are 180,000 and 200,000 respectively. They have also settled in 
Jamaica, Martinique, and Guadeloupe in small numbers, but homo- 
geneous groups. In Fiji they first arrived in 1874. Today they 
number 198,000 and form more than half the population. 

At first Indian emigrants wte mere coolies engaged by pro- 
fessional recruiting agents, but the Emigration Act of 1922 enabled 
emigration to be controlled by the Government of India. Tien, 
at the invitation of relatives or fnendsemigrants freely and voluntarily 
followed m the track of former indcntui^ labour, and little Indian 
communities sprang up everywhere with Uieir tradesmen, craftsmen, 
and in some places their priests and temples. 

Altogether emigration has establish^ overseas more than 2i 
million Indians. The movement was numerous enough at the end 
of the nineteenth century for steps to be taken by the colonies to 
restrict it. This was particularly so in Natal and Kenya, Outdoors 
remained wide open to the tea plantations in Ceylon and the rubber 
plantations in Malaya. In Ceylon there are li million Indians in a 
total population of 9 million, and there axe 6S0,000 in Malaya out 
of a total population of 6 milliOD. Most of these overseas emigrants 
came from the Madras Presidency, where large inland areas are dry 
and suffer from uncertain harvests, where local industry has bad 
its greatest decline, and where the burden of the land system is made 
heavier by usury. The overpopulated parts of the Central Provinces 
sent most of their emigrants to Assam and Burma, where nearly 
two milUon have settled. 

Emigration from China . — ^Pressure of population in China has 
always been great in Shantung, Kiangsi, Kiangsu, and FoJcien, 
where the area of land holdings was too small to support a family. 
Unlike the Indians, the Chinese arc less tied to their land and are 
more mobile. Owing to the climates in their own country, they 
have the advantage of being acclimatised in both the temperate 
and tropical belts. Consequently, Chinese emigralion alone achieves 
ubiquity comparable with that of Europeans and must be regarded 
as a matter of world importance. Chinese have formed deeply 
rooted colonies m eastern Siberia, California, South America, and 
throughout Southeast Asia. They are found in Africa, including 
Madagascar, and on the whole more than ten million Chinese live 
out of China. 

Not only are the Chinese willing to go abroad, they also adapt 
themselves very quickly to new surroundings. At first, they may 
undertake all sorts of jobs, sometimes the rough, unskilled toil of 
coolies, at other limes engaging in trade, whether as humble shop- 
keepers or as big merchants and shipowners. In this way the 
Chinese constitute the framework of Far Eastern trade, and none 
of the peoples of Southeast Asia can do without them. 
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The Chinese spread first of all to the Pacific lands: the United 
States (60,000), Canada (12,000), Australia (35,000), Pern (45,000), 
and Ha\\aii (25,000). Wherever they went, they undertook the 
heavy work of mining: nitrate in Chile, guano in the Peruvian 
islands, and gold (and later railway budding) in California. They 
have also gone to tropical lands in Brazil (20,000), East Afnca, the 
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West Indies, and the islands in the Indian Ocean, where they work 
mainly on sugarcane plantations. But they hate aiuaji been most 
nomerous in the Philippines and Southeast Asia, where they work 
as pbntcrs, miners, coolies, workers in sugar> or nce-milts, dock 
labouren, barbers, cooks, gardeners, shopkeepers, and money- 
changers. Some even go into big business. There are more than 
170,000 m the Philippines and at least If million in Indonesia. 
These adaptable immigrants swarm in Burma (200,000). Siam (2 
million), Malaya (2,200,000), and in theStates of eastern lodo-China, 
where they tol^ nearly If million. Hard-working, honest m trade, 
wiiha flair for business, and law-atnding in their new homes, Chinese 
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immignnu Ime long been rcpnleJ at taluable helpers. IIoMcscr, 
economic crises consequent on the abandonment of gold mines and 
the competition with which the immigrants fsced white uorlcrs 
gradually made the yellow men undesirable, and in 1907 the State 
of California, followed closely by Canada, Australia, and New 
Zcabnd made scry scsere icstricuse laws limiting the entry of the 
Qiincse into White communities in the Vacific. 

Dni^rar/ort/rotn Japan.— The Japanese islands luse always been 
oscrpopulalcd and it Is certain that the iiiranticide of baby girls and 
die rcsuiciions placed on birllit before the fouileenlh century were 
priinilise ways of countering a too rapid growth of the population. 
Japan seems tohasc found temporary equilibrium from the fourteenth 
to the sutcenth century, when it would appear that the yield from 
its soil was suincicnt fur a time. £scn in 1638 the Cosemment of 
the Shogun forbad people to lease the islands on pain of death and 
prohibited the budding of sca-goiog junks by private persons. TliU 
restriction by the authorities w-as to help to create in the Japanese 
mind a dislike for emigration that was diflinilt to overcome in after 
years. 

After 1S6S. when Japan entercvl upon relations with otlier nations, 
foreign business men tried to copge Japanese bbour for their over* 
seat lands. A feeling of hostility had been showm towards the 
Chinese in the Amencan Pacific States, and it was thought at the 
tune tliat the Japanese might not arouse the same prejudice. Very 
soon emigratioa was monopolisoJbyJapaocse stcamshipcompanles 
and regubted by the Government A special department received 
both the apphcatioQS and oOcrs of business men, drew up lists of 
departures, and intervened in (he contracts between employers and 
emigrants. Tlie biter kept their status as Japanese citizens and on 
reaching their destinaiion remained under the more or less discreet 
but clTcctive supervision of diplomatic representatives from Tokyo. 
Under such control Japanese emigniion remained fairly small, and 
between IS3S and 1897 only 102,000 emigrants were registered. 
These rose to 30,000 a year about 19)1 and exceeded 43,000 in 1914. 
After this these figures were seldom reached again, at least in over* 
seas directions. 

About 1930, wlien emigration proceeded at a regular rate, the 
emigrants went mainly in two directions : northwards to Hokkaido, 
Karafuto, Korea, and Manchuria; and southwards to the tropics 
in Formosa, Hawaii, the Philippines, and, outside tite ractfic, 
Brazil. Since the be^aning of tbecentury indeed the lands of while 
seliJcmcaJ in Ihc Pacific— the United States, Canada, and AusiraJia 
—had shut their gates to Japanese as well as to Chinese immigration 
m consequence of senous poli(ico>iactaI breaches of the peace in 
California. What the whites mainly complained about in the 
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Japanese was, besides their competition in the labour market, thdr 
settlement in the country as tenants or ownere and the^ resistance 
to assimilation. Restrictions on the immigration 
which began in 1907 were steadily increased until m 1924 they 
practically reached complete prohibition 

At this time there were scarcely more than 110,000 Japanese perman- 
ently settled in the United States ; but ^ey were far more n^erous 
m Hawaii, to which they went from 1886 onwards, first ^ 
under contract and then after 1900 as sorters. By ^ 
formed two-thirds of the populaUon of the 
retail business and petty crafts, and set “P “ 
bananas, and pineapples. In 1939 they 140^ 

the fine that went soulliwards to tropical lands proved the more 
fruitful Yet officially the Government urged the emigrants mainly 
truiUul. . jjgfly for political reasons. In spite 

JS coLbu" mi.d in Hnllnidc, for 
ot b g grants oi lu . - ^ country crops familiar to 
lU cl^ate was not smUble 

the Japan^. Th « country was already overpopulated and 
settlers in Korea, but tne «^uy appearance 

could hardly to be better in Manchuria, which isa 

prospwts j j jtiU given up to the pastoral mode of Lfe. 

Ud S 193oX«unlry had no more than eighteen persons to 
Up to lyjw ^ ^ ^ Chinese Government authorised 

^f‘‘“’’®trv oVse«kr; into Manchuria, and as social troubles had 
Uve ®"'^y ^-rn China, 32 million Chinese descended on the 
devastated no j y,o j^on fertile on the Manchurian 

dotas "^^ullrd poss,bI= Japanese colonbb, 
Ev^'alla? Jarao had MtcslcJ Manchuria polilic^y from Ctoa. 
Uic comi' cSd only ukc 200.000 Japanese, since it had bcca 

“EmiSn s"»'''”Sds°'»<he Iropics lias more snsl^ncd and 
In a uopical climate the settlers could culuvatc their 
erSps office, tea. sugursnne. and cotton. So more 
!kii 350 000 Jacancse settled m Pacific islands, nearly 250.000 of 
colSto F^osa. After the second world war. however, the 
S^lse Government estimated that the rchabditaUon of 
coStS's economy, which had been ruined by the defeat, demanded 
U.O.— o 
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the immediate emigration of 20 million of its nationals at the rate 
of tViO million a >car. But many countries which were open to 
Japanese immigration before 1939 were henceforth closed to it. 
China, for instance, was absolutely closed after the establishment 
of the Communist s^-stem. In the United States for a time some 
opinion favoured a revision of the restrictive laws, but although 
backed by the leadiag Chicago papers, no alteration of the laws 
resulted. 

Before 1939 Brazil had welcomed Japanese settlers. From 1934 
onwards, however, economic difficulties had caused unemploy- 
ment and restrictive laws had been laid down that, since there were 
175,000 Japanese in Brazil, only 3,500 a year would be admitted. 
/Vfter the w-ar Japan asked Brazil to take five millioa of her nationals 
over 10 or 15 years ; but Brazil did not go back on her decision in 
1934. Her objection was in fact that in the sparsely peopled pioneer 
regions the Japanese would quickly form a majority and would be 
concentrated m unassimilable groups. Besides, the country was 
sought after by many nation^ of European countries, whose 
assimilation wo^d be easier, if merely on account of their language. 

Lastly, we turn to the tropical bo^ of Indonesia and the Padfic 
islands, which could take many more settlers. Indonesian Borneo 
and New Guinea esp«iaUy, which are sliB not cleared of forest, 
have only five million inhabitants, so that 25 or 30 million Japanese 
could settle in them without exhausting their capacity to take 
immigrants. The Japanese dream of colonising these islands as 
completely as the Indians have done in F^i. But objections of a 
political order issue from the centres of white settlement in the 
south, since the formation in their neighbourhood of brge centres 
of yellow colonisation fully supported by active, politically regulated 
immigmtion was clearly a menace. The too recent memories of 
danger run by vanous nations in Asia and the Pacific owing to 
Japaoeseimperialismcontinuestoconfine the Japanese to their islands. 

To overcome these prejudices the Japanese Government has d^en 
up the old system of control and has left emigration to individual 
cQierpnse free from slate regubtion. Future emigrants arc urged 
to renounce Japanese atizenship and assume that of the country in 
which they settle, as Japanese m the United Stales have done. They 
arc also urged to devote themselves to agriculture and forestry so as 
to avoid arousing economic antagonisms in places where national 
feelings are strong. Out this recommendation, which might clTcctiv ely 
contnbule to making some countries like Brazil, the Argenune, and 
the Afncan sutes more willing to accept Japanese settlers, has the 
result of increasing the natural repugnance of the Japanese to 
leaving their nauve land without hope of return and to giving up 
all their tics with Old Japan. 
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Asiatic emigration has therefore noUiing in common with Euro- 
pean emigration, wiiich is on a larger scale, covers greater distances, 
and is more varied. FurlhCTmorc, the Asiatic version has in the 
past rather curiously superimposed itself on the whites as if it was 
incapable of organising indepeadently its fields of expansion and of 
creating ex tiihilo the technical conditions of a human settlement. 
Yet gradually these constraints are being relaxed. Asiatic emigra- 
tion has now ceased to be the humble servant of European economy 
and is being organised according to its own methods; but its 
effectiveness has never been equal to the great need for room felt by 
the crowds in Far Eastern Asia. 


THE PROBLEMS OF OVERPOPULATION 

The world's population increases steadily. In less than three 
hundred years the increase has been fourfold. Some think this an 
inescapable fact; others hold that there is a popuhtha optimum 
which varies according to the country, the time, and the general 
state of civilisation and towards which every group of people lends 
to blunder. la aa ideal stale of equilibrium eieo’Otie would have 
an income that would enable hint to live comfortably while actively 
producing wealth for the benefit of others. But the flood of popula- 
tion continues to rise, and estimates already picture the future with 
numbers that are sometimes astronomical and arouse fears of 
general overpopulatioa throughout the world and the ruin of man- 
kind by poverty and hunger. Are such problems correctly stated, 
and more especially can they be so stated by pure theorists, eco- 
nomists, or sociologists of certaio schools without reference to solid 
geographical foundation? Such a problem is far from admitting the 
dogmatic solutions that are too often put forward. 

Up to the Industnal Kooluiion a country's desirable population 
was one that came nearest the supportable maximum. This idea 
was justifiable so long as the total remained constantly at a fairly 
low level owing to war, disease, epidemic, and famme. Things 
became quite different when industrial development, which took 
place in England first of all, had stimulated an increase in 
population. 

In 179S in his Esray on /Ae Principles of Population Thomas 
Malthus stated the proposition that all human communities tend to 
multiply faster than their means of subsistence. This idea was new 
at the time and was appropriate to the economic background of its 
age, for the Industrial Revolution bad brought Britain unprecedented 
ecoBcunjc prosperity. The veiy duldren earned high wages, and 
consequently families found Che source of their income increased. 

At the same time vaccination against smallpox (first performed by 
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Jenner in 1796) lowered the death-rate, especially among children. 
Faced with the rapid growth of human capital Malthus thought 
that he should formulate a law according to which population 
would double itself e\ery twenty^five years by geometric pro- 
gression, whilst the means of subsistence according to him would 
increase only by arithmetical progression. In such conditions the 
biological equilibrium of the human race could only be maintained 
if at intervals mankind suffered massive excisions through war or 
great epidemics. A less catastrophic remedy was to have fewer 
marriages and effective birth control. These ideas were adopted 
later by I. Mill and John Sluan Mill in England and J. B. Say in 
France. The threat of world overpopulation would have been the 
result of eternal law or the convergence of eternal laws. It must be 
admitted that the human mind has seldom conceived such an error 
in the name of science. 

The theory was based on the false hypothesis that the rate of 
population increase remains invariable during an indefinite series 
of generations. This is denied by evident and well attested ir- 
regularities in the rate of inoease seen especially in the United 
States, France, and, at the present time, Japan, to give but a few 
examples. Thus, Nfalthus and his disciples did not and could not 
have the least idea of the discovenes that technology and science 
would place at the service of maienal production. Tliey could not 
foresee that more rapid transport would enable cheap food to be 
imported from distant lands and that the imponation of that food, 
the production of which did not exist in their time, would increase 
enormously owing to the facilities for trade and commerce that had 
ansen in the nineteenth century. Malthus was wrong again in 
staung that for mankind there was no natural limit to reproduction 
and fecundity. The whole of the century Just past has shown that 
the intdhgcncc and foresight of more hig^y developed communities 
conflict with the instinct of procreation. In fact, the general rise in 
intellectual level, the break with traditional social patterns, and the 
raising of the sundard of living have worked together almost every- 
where to bnng about the lowering of the birth-rate. Charles 
Fourier (a French philosopher and sociologist, 1772-1837) showed 
greater perspicacity m pointing this out. 

Under the influence of English. German, and Swedish economists 
a more moderate theory was to prevail from the beginning of the 
twentieth century. According to this there is an ideal and theoretic 
slate of equilibrium which comes about more or less spontaneously 
and reaches perfection wherever production as a whole affords tlie 
maximum return per head of the population. Now, this optimum is 
not necessarily found in sparsely peopled countries, where the total 
return can be shared by a few people, for if the fertility of the soil 
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can be improved, if mdustiial production can be increased so that 
food can be had in exchange for manufactured goods, and if the 
wlue and volume of production can be raised, the material condi- 
tions of the optimum may v»dl be attained. But production is not 
the only thing to be taken mlo account. Everywhere, indeed, there 
exist differences in the amount of wealth consumed by human com- 
munities and by individuals separately. Of two equally populated 
countries one may be overpopulated, if it has a high standard of 
living with great demands for commodities and comfort, whilst (he 
other may not be overpopulated, if its inhabitants have a lower 
standard of living. So we reach a flexible definition of the idea of 
ovcipopuJation la which the number of people is not alone to be 
considered, for their quality must also be taken into account This 
qualitative concept, though it does not simphfy the problem, 
certainly brings out all the difficulties more clearly. 

By what signs is a country recognised as being overpopulated in 
relation to its resources? To answer Uus. a belter conception of 
density should be envisaged. Simple density per square mde, which 
indicates the mean number of persons living on a standard unit of 
area, is a poor idea, since it takes into account neither the goodness 
of the soil nor the social conditioo of the occupants. Physiological 
density, which bases population density on the square mile ot 
cultivable soil, is a more concrete notion, but it does not reckon on 
sources of food existing outside tbe cultivable land. Lastly, there is 
agricultural density, that is, the number of persons living by agri- 
culture on the area concerned. But this is merely an approximation, 
for the cultivated area contains bits of land of very different value 
and quality. Besides, they are used by systems of cultivation which 
are more or less intensive, more or less speculative, and more or less 
favourable to high yields. The differences arc illustrated by a com- 
parison between Dutch and Roumanian agriculture, or between 
Jadiaa and Japanese methods. Even when iroprovei the notion 
of density remains inadequate, therefore, as a definition of over- 
population. It is veiy difficult to accept such a notion as an economic 
sign wUch would take into account the activities and condiuons 
indispensable to life. 

It should not be ihou^t that a country which suffers from un- 
employment, as do Europe and the United States, is overpopulated 
because it confesses itself unable to feed its people, la industrial 
countriesuncmploymcnt isnotncccssanlya proofof overpopulation. 

Tor instance, in tbe days of tbe great cnscs before the second world 
war unemployment in America was attributable to the economic 
system rather than to an increase in population. Unemployment was 
indeed not equally great in all parts of the countries. /VlUiough as 
a whole the United States are aadapopulated. there were some 
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rural communilies which during the crises were at the lowest limit 
of poverty and distress. SimiWly, though France was a centre of 
attracuon for foreigners before ^ war, some of her industries 
suO'ered from uocmplo>Tnent due to an economic system unfavour* 
able to exports and not to an excessive population In the industrial 
districts. In the same way emigration is not a sure sign of excessive 
demographic pressure. In fact, the demographic coefficient as 
defined by natural increase per umt of area is far greater in the 
Metherlands, where there is less emigration, than in Ireland, where 
emigrahon is common. 

To define overpopulation it is not enough to estimate the pos- 
sibilities of subsistence ; account must also be taken of the stand^ 
of living, that is, the whole economic system even in its qualitative 
elements hand in hand with the degree of civilisation and popular 
psychology. It is possible to try to determine qualitatively the food 
resources of a country. Van Heek did this for China and came to the 
conclusion that five Chinese provinces have lean harvests in rebvion 
to their population, but that, if rents and taxes were removed, over- 
population would disappear. That explains the policy followed by 
the Communist Govemnent of Russia aRer its accession to power, 
even before coUecUvisation of the land was complete. 

It IS also possible to determine quantitatively the amount of food 
consumed, and this has been done by Reilhioger for several Euro- 
pean countries. He distinguished countries with a high standard of 
living, like Britain, Sweden, France, and Belgium from others like 
Poland and Roumania with a low standard of living. Thus, there 
are very advanced countries in which consumpuon is ample because 
their population increases little and their methods of production are 
intensive and complicated. On the other hand, there are countri» 
in which the population total and the backward state of their 
technique lower the standard of living: ‘Children have mouths, 
but no arms.’ 

By precise calculation of the elements of material We a belter 
definition of the problem of overpopulation is reached. Yet the 
number of people and the wei^t of merchandise are still not enough 
to define ^e standard of living. Qualitative and psychologii^ 
factors intervene to bring out the whole value of the relation between 
production and consumption. A country feels the effects of the 
pressure of population when its people realise that their standard of 
living IS too low and conceive the hope of improving it by some 
casual fav ourablc circumstances. That is why migrations start with 
special case when there i$ plainly visible and perceptible difference 
in the standard of living in twoadjacent countries in easy communiw- 
tion with each other. Overpopuhtion is therefore oOcn relative 
and subjective. If there are i^y overpopulated rc^ons in the 
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world, or if only important fractions of mankind reaLse that they 
are suffering from overpopulation, what remedies can be applied? 

It is certain that production can still be both greatly extended and 
improved. Tliere are strll exteosite areas to be brought under a 
suitable form of cultivation — ^which may perhaps be quite different 
from the recognised systems. Such areas cJiist in Australia, the 
Argentme, Canada, the United States, Africa, and eastern Asia. 
Besides, crops can be changed and yields increased everywhere. The 
mere adoption of hybrid species enabled the yield from maitt Co be 
mcreased three- and four-fold without any further modification in 
the system of culuvation. Scientific agriculture has still not paid 
sufficient attention to food plants like cassava, yam, and taro, whose 
production depends on primiuve techniques and whose uses might 
be increased. For instance, soya, the cultivation of which has 
steadily spread, especially in the United States, testifies that agn- 
culture has not yet exhausted all its possibilities of increasing man- 
kind’s supplies of food in the roost unexpected proportions. Hands, 
manure, and a good deal of science suffice for this development. 

Overpopulatioa can also be checked by establishing lodiutrial 
centres or by the industrialisation of country districts that are too 
exclusively rural. That is how Gennaoy, Italy, and, more recently, 
Japan reabsorbed part of their emigrants. The remedy may, how- 
ever, not be lasting. Industrialisatioa may in fact prov oke a Airther 
increase in population that will destroy the margin of wellbeing 
accruing to ffie masses owing to the increase in industrial resources. 
This has actually happened in Japan, where the rate of demographic 
increase has kept in step with the development in industry and the 
nse in wages. Thea, again, Arthur Young’s account of the French 
countryside in the eighteenth cenUuy and especially of the Fays dc 
Caux and Picardy show that the industrialisation of the countryside 
may by the attraction of high wages draw away the countryfolk 
from tilling the soil and bring about a great deterioration tn agri- 
culture and agricultural production in the places industnali^, 
where excellent land will run to waste. It was noticed in Japan 
that the yield from cultivated land fell off when industrial centres 
close by led peasants to seek work in the factories, since this com- 
plementary activity gniduaJIy took the pbee of the main function 
and ended on the whole in decreasing the country's potential food 
supply. The same mult has been obsened in industrial districts 
in France ; as, for instance in lower Alsace or some cantons in 
Lorraine, where the peasant Jactory hands form a class of workers 
insufficiently qualified for industry and having little skill in working 
the land. Industrialisation is therefore a ucklish and even dangerous 
remedy if it is to be used sy^tematicalfy wherever ovcrpopulauon 
makes its appearance. 
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At all events one of tlie factors favourable to the rcabsorption of 
excess population in any region is the establishment of active rela- 
tions with the rest of the world. Ovcipopulation becomes per- 
ceptible and intolerable especially at times when international trade 
is slackened by political events or has suffered from an unfavourable 
economic contingency. Some countries with a long-standing 
civilisation no longer live on the produce of their soil. They are 
no longer regions of subsistence, but merely dwelling places. Their 
existence depends on world trade, which enables the international 
division of labour to function. Freedom of markets is a sine qua non 
for the wellbeing of all mankind. The setting up of autarkies and 
authoritative systems, whatever thdr origin and forms, fosters — in 
some cases artificially — the unpalatable features of overpopulation. 
It is characteristic of economic systems that they start cumulative 
processes that may end in explosive situations leading to the very 
great dangers that have at all times threatened mankind. 

As emigration ceases more and more to be a practical way of 
relieving diOerences of pressure between countries and especially at 
the present time between the peoples with an old material dvilisa* 
tion and those who are underdeveloped, political views in the second 
third of the twentieth century have come to advocate a new distribu- 
tion of the world between the various nations in proportion to their 
total population and their energetic power. But from this arose the 
theory of Lebensraum, which was one of the causes of the second 
world war. Others have advocated a better distribution of wealth 
among the nations so that each may have access to indispensable 
raw materials and draw from surpluses wasted or destroyed uselessly 
in areas of overproduction, in this way an idea of the interdepend- 
ence of nations in dealing with the problem of overpopulation is 
taking shape within the framework of present-day mercantilist 
organisation. 

At the same time there has appeared to some extent everywhere in 
really overpopulated coonlties a tendency to check demographic 
increase by restnetmg the number of births. These neo-Malthusian 
trends and the more or less spontaneous practice of birth control 
aim at reaching as soon as possible in new countries the equilibrium 
established in most parts of Europe during the twentieth century, 
when a decrease m birth-rate accompanied an increase in comfort 
and a rise in ±e standard of living. Yet theories claiming that the 
population must not he allowed to increase are probably only of 
relaUve and passing value. Apart from the calculations and general- 
isations of demographers who are loo satisfied with extrapolation, it 
may be said that the growth of population does not follow as 
regular a cun e as might be believed from the general development 
which includes compensaUons hiding the vicissitudes of reality. A 
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population graph shows that a nadoa’s demographic movements 
work discontinuously and spasmodically. Periods of rest or retro- 
gression follow on others of rapid increase. Probably in limes of 
expansion an increase in population may be rapid and perhaps 
fairly near the Malthusiangeometncal progression; but retrogression 
can be as rapid and take pl^re as fast The great depopulation of 
the empires of antiqmty, sapped by ‘oliganlhropy’, the disappear- 
ance of the pre-Columbian peoples of North America, of some groups 
of Pacific islanders, and of some Eskimo tnbes la our own times ; the 
depopulation of Irebnd in the nineteenth century, the rapid fall in 
the population of France between 1926 and 1939, all show that the 
phenomenon can be dangerously reversed. It cannot be denied 
that some countries cannot safdy let their population decrease, 
because a fall is as difficult to stop or to hold within due limits as is a 
rise. A falliDg-offi of manpower brings on a decline in the inter- 
national situation and the spirit of enterprise, too little use of 
technical capital, and. Lastly, the impoverishment of mankind. On 
this subject the vocal advocacy of some ecooomuts of a slackening 
of demographic increase and their exaggerated anxiety concerning 
human proliferation are the result of a partial view of the problem 
and Ibrgetfulness of the teaching of history. The w orst danger (hat 
can thr^ten the future of the human species would perhaps be an 
uncontrollable dimioutioa of population rather than a too exuberant 
proliTeratioa that is tnomentanly disordered or uncontrollable. Mao 
constitutes wealth in himself, and mankind must loam to use him. 
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SETTLEMENT 

Settlement is man's first step tovsards adapting himself to his environ- 
ment. Its problems are at the crossroads of several sciences, and the 
ethnographer, svho describes the forms of houses and the materials 
used in their construction, and who examines the various aspects of 
social structure and the level of a people’s culture, is alvvaj-s faced 
with geographical problems of sciUcment At a higher stage in 
development sociologists and economists find that research into 
problems of settlement come witbin the scope of their study. Con- 
versely, as soon as human geography aims at stud>ing man's most 
elementary forms of setdement on the soil, it must direct its in- 
vestigations into a mass of facts concerning social structure, the 
development of the law, and relipous complexes ; and it cannot 
ignore any of the results got by otitor sciences in these matters. 

liie geographer considers first of all whether the material env iron- 
meat has not a paramount influenct in the dispositions and forms 
of man’s dwellings. The obvious advanu^s of a site may of them- 
selves explain its occupation: for instance, strips of dry land or 
permeable ground in the middle of marshes. Since water is necessary 
(o mas, his animals and his crops, aiteation has oAen been drawn 
to the fact that in regions where it is obtained with difficulty, human, 
dwellings have tended to be placed close together round privilege 
spots where water is easily accessible. On the other band regions 
in which human dwcUlngs are scattered are those, where for various 
reasons determined by the impermeable nature of the soil or by the 
climate, water can easily be reached everywhere without too much 
difficulty and too much cost. These facts taken at random show 
that the physical environmeat cannot be wholly eliminated from the 
study of settlement and that certain lodgements and forms of 
dwelling are very closely connected with the details of relief, geo- 
logical structure, and other physical features. Anthropological and 
^ethnographical facts are just as closely connected with the forms of 
settlement. For a theorist like Mciuen, settlements concentrated 
in large villages must have been first made and spread by the ancient 
Germans. In eastern Europe, there are big viUages wrongly called 
‘Saxon villages’, which are inhabited by Germans, whilst the Slavs 
and Roumanians dwell in scattered hamlets. Mdtaea's theory is 
obviously a hasty generalisation derived from a few ill-observed 
facts, but social organisation and mstituUons exert a direct influence 
on settlement. 
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Taboo, or social compulsion in its most primitive form, may 
intervene to impose on settlements some unnsuaJly concentrated 
form in surroundings Vrhere they could scatter without inconvenience. 
A ban on certain unholy spots, or a recommendation that a certain 
spot might be beneficial to the community, may bring about a 
concentration of houses in a certain area. 

In the countryside, the agrarian regulations of primitiv e communal 
settlements must be taken into account. In the soaaiistic empire 
of the Incas, the law strictly determined which land w’as for culuva- 
tion and which was for dwelbngs. No one could build his house 
out of the area reserved for housing. \Vhen a new household was 
formed, the village justices assigned to the head of tins new family, 
both a site for bis house in the village and an allotment of land in 
the mountains. This strict separatioo of dwelling places and culti- 
vated land is found also in the legal codes in medieval Alsace. 
Various documents describuig the lands attached to the Alsatian 
abbeys mark out distmcUy one area for building and another for 
cultivating, and forbid building outside the former. So. whether 
they stem from the taboos of a primitive people or from the code of 
law of a fussy conununity, social facts have a great influence on the 
geography of settlement. Although there are many factors Involt cd, 
Uieoretidans have a natural tendency to stress the influence of only 
a few of them. They try to exptoio the whole phenomenon of settle- 
ment with a selected group of factors. None of these theories fully 
explain the facts. The truth is more complex and is the result of 
social and physical compulsions as well as of economic and ethnical 
factors. 

UNSTABLE SETTLEMENTS 

Human settlements manifest a stability that is in keeping with the 
resources placed at the disposal of the communities who built them. 
They may be temporary, semi-pennanent or wholly permanent. But 
it seems probable that permanent human settlements are the resuft 
of a long evolution, and that they are related both to an increase of 
natural resources and to man’s ingenuity hi multipljmg these bc)ond 
the natural gifts of the cnvironincnt. Hunting peoples, pastoralists ' 
and even some primitive agriculturalists, have essentially movable 
dwellings; nomads almost always pitch their tents within a small 
perimeter and make very close settlements ; the Arab ‘douar’ is a 
form of grouping slmibr to the Mongol or the Kirghiz camp. In 
the same way, the Alois of Indo-CTiina and the Fans of U’est Africa, 
both itinerant cultivators, build close-sct villages which they move, 
sometimes from season to season. 

life and the projection on the grotmd of the community's sociai 
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structure. Hunters, pastoralisls, and itinerant cultitators all have 
strong social cohesion. Yet the cohesion sometimes gives way 
temporarily and almost alv^ays the form of settlement is changed 
accordingly. For instance, the Eskimos decide on the site of their 
duelling according to the seasonal appearances of game: in winter, 
the igloos form a stable settlement with grouped dwellings, for this 
is the period of darkness when all important activity stops and when 
hunting seals near the igloos can pronde c.\tra food. Summer, 
howe>er,is a lime of movement; the tribe disperses in little nomadic 
family groups consisting of a fewr tents. Each group follows a 
traditional course which will take it back to the winter encampment 
at the end of the season. This periodical return to the same winter 
quarters ensures the cohesion of the tribe, for in summer all the 
moral and religious ties of the little community are relaxed. 

The same contrast between life in summer and in winter used to 
be found among the Red Indian tnbes in North America and amongst 
the people of eastern Sibcna. When winter came, the tribes used 
always to assemble in the same clearings or near the same fords ; in 
summer they broke up into little bands and followed their herds or 
their game northwards. Among some pastoralists, there is in the 
same way, a double form of settlemcot and dwelling. Reindeer 
breeders in the Arctic portions of the Soviet Union, and the Lapps in 
northern Scandinavia, settle in winter on the edge of the forest, 
where the reindeer find their fodder. They live at that time in a 
close>set village in partly buried bouses. Summer is spent under 
canvas, and so as to benefit by the greatest possible range of pasture, 
and to avoid mutual inconvenience between the various groups of 
animals, the tnbe spLls into little parties which camp independently. 

Even in more advanced stages of dvilisalion, movement may be 
necessary in order to feed the animals. Where Iransbumance is 
^practised, doubling of dwellings for the same purposes is always 
I found. In this case the dweibng itself is not mov^. The people 
occupy two dwellings in turn. These are permanent constructions 
and each is occupied during a part of the year. On the mountains, 
the summer chalets are sometimes ten, twenty, or even thirty miles 
from the permanent villages in the valleys below, forming secondary 
seasonal dwellmgs. In the Alps, an intermediate resting-place 
between the valleys and the Alpine pasture settlement is sometimes 
necessary, and shelters called granges are found on the lower slopes 
of the Alps or, montagneties, whidi form a third settlement. Now, 
it is almost always noticed that the valley settlements are very 
compact, for many factors combine towards this, such as a sunny 
position on the adrel, the head of an allnvial fan, or the exit from a 
gorge through a glacial rock barrier. The summer shelters on the 
other hand form a scattered type of settlement. 
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Primitive cultivators, who have constantly to clear new ground, 
must do an enormous amount of work in common to complete the 
first clearing of a piece of land. When the soil near the village is 
exhausted, they prefer to move the village on to a new site rather 
than clear some distant ground and return to their village at the end 
of the day’s work. The desertion of the first piece of land involves 
leaving the ori^nal settlement as well. 

The removals of villages are not carried out at random. Except 
in the case of very primitive tribes, they recur within a moderate 
cycle. From time to tune it happens that the village is established 
in a previous site occupied several decades before. This has the 
advantage of profiting from the previous work, which is never com- 
pletely lost, since bush, savanna, and forest do not regain in ten 
years the luxuriance of the primitive vegetation. This kind of life 
undoubtedly favours close-set Villages. Apart from the need tofona 
as homogeneous and discipUoed a unit of cultivation as possible, a 
close-set village is more easily moved than are huts scattered over a 
large area. Itioeiunt apcultural tnbes are, moreover, forced into 
strong social cohesion, just as ore nomadic pastoraJists. 

.rnsta nces of temporary clearing of land accompanied by dispbee- 
ment of the settlement are frequent among tropical peoples. It is 
the practice of the Goros of Assam and Jakums of Mala>a. It was 
also the custom amongst the natives of pre-Columbian America, os 
for example the Iroquois who used to move their viUages every ten 
or twenty years. Nowadays, movements of the Tupis, Mois, and 
Fans are started sometimes by definite exhaustion of the soi’f, at 
other times by an apparent curse on the spot, or perhaps by an 
accident which is iote^reted a« a sign of bad lock, or evwj^ the 
discovery of a band of undesirable neighbours. The migration of 
the Alois on the pkleaia of Annam was oAcn deiennintd by the 
mere news of a visit from the collector of taxes! Tlie instability of 
the ray villages has always been the despair of ofiidals. 

It happens someUmes, however, that this shiAing cultivation is 
adapted to scattered settieraent In the Amazon forest wc find 
shifting cultivators living in closc-sct vilbgcs side by side w iih others 
in scattered dwellings. In the upper valley of the Rio Branco, the 
tribes consist of a few families living separately in little groups of 
two or three huts. The sites of ih^ arc changed every two or 
three years. la Frontem, belwcen southern and central Chile, the 
Araucanos, who arc shifting cultivators, have very scattered sclilc- 
menfs. Their homes arc made of branches and reeds, so that when 
they are moved only the framework is taken. Scattered settlement 
is facilitated by the great number of suearos and good sites within a 
reblively small radius, ^’c^y dilTereot is the arrangement of settle- 
mcots in northern Chile, vvhere native villages are compact, like the 
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oMAndicevlIbges of Inca times. Nomodcoflifc,how«>crprimime 
it may be, absolately imposes one Lind of settlement rather than 
another, c\en if the settlements themsdv'es are impermanenL 


STABLE BLTtAL SETHEMENTS 

To define rural settlement one roust consider the occupations of 
the people who ha\e founded iL In this respect, a rural settlement 
presents a fundamental dlffereace from urban settlement, for it is 
not a mere lodging. E\en in past ccnluiies'whcn tbssTUase crafts- 
man worked at home, his bouse was distinguished from a town 
dwelling by its special arrangement and by outhouses for working 
in. A rural settlement U in fact mainly an agricultural workshop 
and it cannot be separated from the land whose use it ensur^ Its 
shape and anangement are often in strict accord with the kind of 
work, the agricultural techniques, and the way that the soil is used. 
As a first approximation, settlcmenu of sedentary cultivators may 
be divided into grouped and scattered settlements. In its pursl 
fonn, the groups settlement is one in which the inhabitants build 
their houses at the same point within the area of a rural co mmun ity 
and in which, as a cons^ueoce, the ground occupied by buildings 
is very dearly distinct from the cultivated land, lliis type of settle- 
ment is seta on a map by the presence at certain points of large 
agglomerations between which stretch cultivated fields without any 
other hiusan esublistuneni. 

In other areas, dwellings are scattered irregularly and perhaps 
seveTaldozeamaybeseenfromapoiotofvanlage. Theseaiesm^ 
groups of dwelliflgs or isolated houses which form a complex of 
hamlets and farms. Usually such dispersion indicates a very dose 
I rdaiionship betweeu the dwelling place and the place of work; 
I each house b found wi thin the group of fields which its owner 
i cultivates. 

Between these two extremes, there are many inienncdiaie types. 
Some regions contain both types; some communes wiU contain 
several small groups of settleoicnts, m others one may find, in 
between the larger agglomerations, an intensilated scattering of 
smaller units, sometimes in the form of ha.'nlets, sometimes m a 
swarm of isolated farms and at other times, in complexes of both 
farms and hamlets. Coaveridy, amidst areas in which the popula- 
tion IS scattered, one can discern a kind ofcrystallisalioD, by which 
the scattered settkmcnl becomes Ughier within a well-d^ed pen- 
meter. Sometimes, too (to use an astronomical metaphor), embryo 
agslomeraiions may begin to appear in the centre of these nebulae. 

To discover whicb of these two basic forms of settlement is the 
p.Tmitiv e one is an essential problem. Is the groups settlement older 
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than the scattered settlement? Does dispersion stem from the 
decline of viUages, as the existence of an intermediate scattering of 
smaller units would suggest ? Is village grouping the outcome of a 
concentration of settlement that was originally scattered as the 
Rowing density of the ‘nebulae’ might suggest ? Did one form 
precede the other ? Have the two forms always existed side by side ? 
Did they develop separately, to mingle later ? Such are the problems 
which face the geographer who studies the different forms of 
settlement. 

Establishment of the Sefclemenf. — 'Ihe passage from temporary to 
permanent settlement has been observed in the past and is still to 
be seen today. It happens, for instance, when population increases 
and the available area of land decreases. When this occurs it 
becomes necessary to produce more food from a smaller area. 
Extensive cultivation is then replaced by intensive, and at the same; 
time, a reducUon in the available area causes the settlement to 
become permanent. 

Many ocher reasons may cause nomadic life to become sedentary. 
The Tedas in Tibesti seem to have been originally a nomadic people 
with no permanent home. It was after losing their herds by Tuareg 
raids that they became cultivators, so far as cultivation is possible 
in their barren land. Their settlement then became perminent, 
though individualiy the tnbe kept its wandering habits. 

In some monsoon lands like Assam, which was peopled at a 
fairly rapid rate and underwent great changes in cullivau'on, ditferent 
stages can be seen of the passage from sbifling to intensive cultiva- 
tion. The primitive tribes of cultivators had wide areas of land and 
could go in for long periods of fallow. That was the time of shifting 
cultivation, with successive removals of villages following the ex- 
haustion of the soil ; but when population increased, the available 
land became rarer and vilbge-rcmoval more difHcuU; diOicuItics 
were increased by a long period of warfare. Today, there are still 
tribes that continue to liie with the same s>stem of shifting cuJuva- 
lion in the poorest and least populated parts of /kssam. but else- 
where the villages have become permanent. The last stage in the 
permanent establishment of the cultivators on the land is marked, 
in Monsoon Asia, by the development of rice cultivation. It entails 
the tying up of manpower to the fields, and the complexity and 
amount of work which tl mvotves makes rice cultivators most 
reluctant to leave the land they have fashioned. Rice cultivation, 
which is the final stage in the development, is alscT the cement of 
village communities in the Far East. 

"Early in prehistoric times, this Ibnn of ihifting cultiiaiion seems 
to have been practised in Europe, at least in the Germanic and Slav 
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territories. As the population increased, it was necessary to devise 
a system of cultivation that used the same soil over and over again, 
and that arranged its crops so as to feed boUt people and domestic 
animals. Hence a firm rooting In the soil of rural settlements in a 
form probably differing from district to district, since the two types of 
close-set and scattered settlements, appear together in very ancient 
times. 

The basic features of this ancient fomi of cultivation in Europe can 
be described fairly accurately, for they long survived, and have left 
lasting traces. U is characterised by the parcelling out of holdings. 
This was due to the wish to give everyone land of equal quality in a 
district tliat had areas of unequal fertility. This aim is as evident in 
one-crop regions like the corn-growing countries, as in regions of 
polyculture wherever the soil differs giratly in quality, as it docs 
sometimes, within distances of a few yards. When property is to be 
left to heirs, the desire to mainuin this qualitative distribution 
among the reversioners, led to further parcelling out of land. This 
carving up of the soil is therefore a very ancient tendency in the 
European system of tenure, that has been described in Jutland, Great 
Bntain, France, and Italy. 

Another characteristic was the existence, up to a very recent time, 
of 'commons', that is, lands belonging to the community and free 
to be used by everyone. This land was respected by landowners 
and smallholders alike, and served for pasturing animals. 

A third characteristic was the practice of crop rotation, which 
seems to have been compulsory at some periods. Usually the rota- 
tion was tnennal. with one field undcra nch cereal crop represented 
by wheat, another field under a poor spring crop, most usually 
represented by oats, and a field lying fallow and legally joined to the 
common for pasturing aoimals. In this old system of cultivation, 
which was practised as late as the eighteenth century, the compact 
village was not placed in the geometric^ centre, but near the inter- 
section of the tl^ce fields. If plans of medieval English villages and 
those of old French villages are examined, this arrangement is clearly 
seen, with the village more or less io the centre of the parish, whilst 
the paths radiating from it rather like spokes of a wheel, take both 
the farmhands and the animals to their respective fields and pastures. 
Tlie obligations of the three-year rotation and of the commons, 
which, taken together, bound man to the land, materially and 
socially, brought about the permanent establishment of the settle- 
ment. The stability of villas communities reflects the systematiza- 
tion of the work on the land in an organisation at once social, 
technical, and economic. TTus fixation of settlement has been 
stressed still more in western Europe, by the gradual disappearance of 
transhumance under the influence of agricultural organisations, and 
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the general development of the countryside. The draining of valle)S 
has made good meadow-land where there was only swamp; the 
introduction of fodder crops and roots, together with the giving-up 
of food crops and industrial crops, such as Rax and hemp, has 
further contributed towards feeding the animals in the winter. This 
development was only made possible through the breakaway from 
the isolation and self-sufficiency in wluch the highlands were forced 
to live, and by modem means of communication. 

In nearly all the mountain regions in Europe, and particularly in 
the Alps, the population of villages in the valleys has in process 

of stabilization for a century or so. This is partly due to the fact that 
the work on the land, which has become more productive, fills the 
farmer’s calendar wore than tonnerly and so supports a larger 
number of workers. It is also partly due to the disappearance of the 
rural proletariat from which the cowmen and shepherds, who went 
with the herds and flocks up to the mountain pastures, used to be 
recruited. When these wage earners have not b«ome landowners in 
their turn, they have found employment in industry down in the 
valleys. As a result, the upper mountain slopes and the chalet 
villages have been ab^dooed. 

Tbs more definite establishment of the settlement, this acceptance 
of the valley as a place foe the village which has become the only 
settlement, with a population of industrial workers as well as 
farming folk, is certainly progress, considering the efficiency of man's 
work in one place; but it is a backward move m so far os it ends 
in the desertion of a source of wealth and symbolises the disappear- 
ance of an intensive mode of life. 

On the whole, the form of settlement when once fixed, never 
appears anything but a temporary solution of a complex of economic 
and social problems pertaining to rural life. Changes tend some- 
times to close up the units of a community and at other times to 
scatter them ; sometimes to refuse them independence and at other 
times to allow them wide relative autonomy; sometimes to impose 
physical, social or political restrictions and at other times to free 
them from these rescnctfons. 

Form and Development of (he Compact Setllemcnf. — Historical data 
agree in showing that when agricultural communities have settled 
firmly on the soil, they have done so by preference, and in most 
cases, in the form of compact settlements. Prehistoric man, like 
man in primitive communities today, was incapable of struggling 
against nature by himself. In the hi^ier fonns of civilisation, man 
may cherish the illusion of acting by himself. In reality he acu with 
the help of all the cultural and technical inhcnUnce conferred on 
him by the community's stage of development, with the help of all 
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the tools, seeds, and the mass of material >\callh, knowledge, and 
experience given him by an advanced community. In present-day 
frontier-lands, man remains dependent on a powerful mechanical 
civilisation. Wlicn primitive man is reduced to poor resources, he 
has little control over nature : even when it is merely clearing land 
by fire, he has to act in cooperation with others. 

In every country and at all stages of civilisation, the family 
organisation, whether dependent upon a real or mythical bond, con- 
stitutes the earliest community. In the Celtic period in Britain, if 
tradition is to be believed, such clans consisted of several hundred 
persons ; the passage from the social to a territorial bond is rather 
obscure and docs not take place in the same way in all communities. 
In many regions and in particular parts of France which have long 
been left to themselves owing to poor communications, villages 
consist often of groups of interrelate people. In such conditions, 
the form of compact selUement is forced on the community which 
may be satisfied to live under one roof like the common long-hou» 
tn some Tacific Islands, or among some of the primitive tribes in 
Amazonia. Later, as numbers increase, the clan scatters them into 
outhouses built around the ancestral home and within reach of 
patriarchal authority. 

These family tics, however, are not always enough to impose a 
compact form on the rui^ settlement. In Eastern Europe family 
groups live m scattered settlements in small hamlets or groups of 
hamlets. This is exemplified by the Serbian ZaJruga, which is a 
kind of communal society practising mutual help and even holding 
some goods in common. The community imposes restrictions on all. 
but ensures in return the enjoyment and use in common, of forest 
paths, and portions of the woods in which to feed pigs. Festivals 
are common to all members of the Zadngas. and a private ceremony 
does in fact unite all the members of the community, however much 
dispersed. In the Middle Ages, in France, there were communities 
known as coninwmulds laisibles whose members put all their earo- 
iogs and allowances in common, lent each other help in cases of 
illness, and sometimes formed a replica of the funerary colleges of 
antiquity; they did not develop only in districts with big v'lllages 
like Laonnals, but also in disUkls like limovisin, where ftie settle- 
ments are very scattered. 

A communal organisadon of the people does not necessarily cor- 
respond to a compact form of settlement. Conversely also, in com- 
munities organised in clans, nudeated villages do not always 
accurately reflect a close structure in the social body. In Arizona 
and New Mexico, compact villages inhabited by Moqui and Zuni 
Indians are Lved in by sev cral rJan< , whose people form a collection 
of about a hundred huts for about fifteen clans ; there is no segrega- 
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tion of the clans, moreover^ in the village architecture and streets, 
which is just the opposite to what is seen m the Ajtnara \illages in 
Bolivia. 

Primitise men often needed to unite in order to surmount great 
mterial difficulties; for instance, to protect thwsehes from wild 
bs&is'jvRb had them at their mercy, and above all to cooperate in 
tilling the soil. At first sight, the compactness of a settlement seems I 
to be a factor common to all primitive peoples. Neolithic remains 
aivmys reveal large agglomerations of huts. For example, the 
Butaraz site in Yugoslavia near Sarajevo has about a hundred huts 
together; the site at Leng>d on the right bank of the Danube in 
Hungary contains three hundred huts; at Grimspound in Devon, 
there is a site with sixty-eight huts in its inner ring; round the ring 
there arc little scattered groups of five or six hamlets budt dose to 
the fortress. In Italy, sites of compact settlements are marked by 
tenaimra or hillocks of fertile (and which were once the sites of 
pile-dwellings and of villages built oo artificial mounds. 

The needs of security and common defence were not the only 
causes of nudeation. The position of the neoliihic villages was 
often determined by the situation of land that was fertiYe and easy 
to work; For these early pioneers, who had 5ut slight equipment 
t5ife~w^ no question of tumiog up strong, heavy, compact soil. 
Their preference was for the lifter soil, which modern sdentiilc 
fannen regard as of lower quality. In western Furope, good, deep 
alluvial sod was usually avoided by neolithic man, who chose land 
on a plateau where the soli was pebbly, but more easily worked 
Apart from loam on plateaux, whidi was always theirfavouritesoil, 
they had a marked preference for limestone sod containing traces of 
sand. Even sods derived from granite were suitable if they had been 
deforested and contained little day. la the central highlands of 
France, it Is always in places now barren or covered with heath, that 
archaeological sites of neolithic man are to be found, and much the 
same thing is true of highland Britain. 

Thus a curious colncideoce has been noticed between the area 
covered by Campignlan civilisation and the area of loam-covercd 
plateaux in the north of France and the Paris basin ; archaeological 
finds occur within an area which on a geological map coincides with 
ergeron which masks the limestone plateaux in Picardy, Lorraine, 
Champagne, and the llc>do-Francc, avoiding Flanders, tVoSirc; and 
the damp Champagneorea, where the soil is moist, heavy, and clayey. 

The Compigaians, who had scillcd in these districts about the fourth 
of fifth miUenium n.c., occupied giwy clearings which had been 
deforested, and defended these against the encroachment of the 
?imsh uS 'iit ycatAs. \\ -wra -wwiii 

to their patient toil, that Beauce escaped becoming a wooded area. 
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Only lattr, about the third millcoium, did the Campignuns cany 
their olTrauve into the heart of the M'oodland, choosing the least 
denw pam, s^hich unfortuoalely liad the shallowest and the least 
fertile soil. Tlic Campigoians were culihaton; they settled on the 
forest borders and culusatcd mainly cereals, as is prosed by the 
flint sickles and millstones which arc found in plenty in the presumed 
sites of their big \ilbgges. 

Even in primitive peoples with no knowledge of agriculture, the 
form of compact setUement is the most oflen found, since it is 
tORxd on them by the very vsotk of the social group. When white 
wtUcmenls were being made m tlic north of California, the Amer- 
indian hunting and fisliing tribes Jived in big villages, because 
compacin«s was needed for making, maintaining, and handling 
tishing Ucklc and boats; the social unit was most oflen the boat's 
crew vvho were under strict discipLne; this would have been diflicult 
o mainlain m a scattered community. Big villages are still the rule 
louay au along the salmon streams, where fishing requires co- 
operauvq management of the weir* and traps on the rivers. 

^ compactness is found in the same region 

Amerindians who live by food gathering. Tliey 
fits each of which has iu own area for 

‘crrilory is added 
‘Ogether so as to maintain and use the tools 
acorn meal ; in addition, every 
dlS ‘nbe specialises m seeking and gathering a dearly 

>0 ensuring cohesion in the 
coiMunity and compactness in the setUement. 

ornbJ?aS«?K^“t: the sites offormeraarnevillagS^have 
EnSsh '^'tether Spanish. Dutch, or 

SSvmicSrt. r ^’•^ *** ^ imposed by more immediate 

makes ii imrv.«c M scarcity of fuel sometimes 

*of “Oh ; the solution is to 
S breidfruit and then to 

SrjS ^ “ ‘’oo® elsewhere round a w^U 

^oording to the nature 
poor and scamv country: when the resources are 

CTouDs of pourA;» fi Small; on th^dcsert borders the 

' 
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however, is not static: it depends on the skill of the inhabitants in 
making use of the resources far more than on the resources them- 
selves. For instance, some Sudanese tribes who axe more skilful at 
cultivating cassava, in planting out banana suckers and looking 
after crops at the same time as they gather food in the forest, make 
a practice of Jiving in far larger villages than the other tribes. 

Intensive cultivation, wUdi clearly represents the most scientific 
use of the soil, has given rise to the latest number of sery large 
villages. The history of settlement very often demonstrates the 
development of these big villages, in agricultural communities. 
Faced with increasing population the village, unable to grow further, 
has, like a swarm of bees, hived off parties Co found a village of the 
same type and similarly organised away from the old home. Such 
an occurrence has happened again and again throughout the 
seventeenth century and during part of the eighteenth in south 
Russia, when villages of Russians from Muscovy stood in regular 
lines parallel with the edge of the steppes, each village sending out m 
front of it, at a giien moment, a litde outpost which grew into a 
village a little later, on the arrival of fresh settlers. When these 
second-generation villages had in their turn b^ome too big. they 
sent out a little offshoot which gradually increased ; ia this way 
successive lines of villages appear on the map, running from the 
interior towards the Black Sea. 

In the early days of Faghsfa seiJemeot in Britain, villages were 
placed far apart, each having ground enough to enable iu folk to 
keep a f^ew cattle and grow the com they needed. When the number 
of people in a viliage greiv too great to be supported by their onginai 
allotment, some of the folk moved off a short distance and made a 
new settlement. The new village often had the same name as the 
old one with some additional <]uaJifying mark ; thus. Great Mis- 
senden and Lillie Missenden, Much Hadham and Little Hadham. 

In the Paris region in the twdflh and thirteenth centuries, inter- 
mediate villages were founded in the same way, by monks from the 
abbeys on land dotted with large vilbges. They were usually placed 
in forest clearings. In the American West, the Mormons, who were 
forced to settle in country threatened by hostile Indbn tnbes, built 
large villages which later sent out folk to make similar settlements. 
Other examples are seen in the Sudan, when the Dogons of Dartdta- 
gaxo, starting from defensive sites, increased the number of thrir 
compact villages by the migration of family groups; this origin is 
easily traced by the very names of the new viUagcs, which always 
keep the root of the name of the old village, modified by suffives 
that, as a rule, indicate the founder or the circumstances of their 
formation. Thus, whenever an organised permanent system of 
cuitivaUbn prevauk, iitifc»y«mafOifiannpucrrulJrgwiyiyjrirc'u^ 
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Settlement in big %illages is in fact traditional in 

where today 85 per cent of the population still lives in big \illages ; 

in China, such villages are counted in thousands. 

Usually, concentration has been imposed by the practice of an 
agricultural mode of life, which is organised on a communal system 
that calls for a distribution of land and a calendar of work to be 
observed by cverjbody. Sudi a discipline can be observed only in a 
compact vilbgc. Among primitive agricultural peoples who can 
still be studied by ethnolo^ts. those in the Andes have felt the 
effects of communal land tenure and communal regulations longest 
and most heavily. These regulations have presenbed the division 
even of the Inca villages into quarters inhabited by different clans, 
who were weighed down with taboos and had obligations forced 
on them. Many villages on the Wgh plateaux in Bolivia are bmlt 
aroimd a rectangular square divided into two parts, each of which 
belongs to one of two sayas, or tnbes. who usually make up a few 
dozen village fanulies. The quarter adjoining the part of the square 
bearing the tribal name is reserved for that tribe ; and only memben 
of that zaya can live there: the houses are buQc to face the square 
on each side or in the ahejs leading into it On the square icself, 
two circles and a series of parallel paths, marked out with bricks 
or stones embedded vertically in the ^und, outline the meeting 
places that are reserved for each tribe and the paths to them. The 
parts of the village common to both tnbes are built on the other 
two sides of the square ; on the one side the church, to which each 
zeja has its own entrance, and on the other Uie municipal buildings, 
town hall, police station, and prison. 

The cultivated land climbs up the mountain to about 13,000 
feet ; the zayas are the sole owners, and each of them grants its 
members the usufruct of pact of the perimeter of the built-up area 
and of the cultivated land. ^Vhea a member of the community 
founds a family, the village magistrates allot him a spot witlua the 
built-up area m which to build his bouse and grant him a piece of 
land to cultivate within bis zayo’s division, together with pasturage 
rights on the common. This communal system is therefore less 
absolute than those of some rural communities in Europe in bygone 
da>s, for the Aymara has to comply with no agricultural obligation 
like that of the ihree->ear rotation of crops : he tills the land in his 
own way and enjojs the full use of his l^est. On his death, the 
land returns in principle to the »>a, but in fact it can be given as a 
fresh grant to his children. If they arc minors, the magistrates 
appoint a caretaker who is entrusted with the estivation of the 
parcel of land for the children's benefit. 

Agriculture is the sole occupation of these mountain people, for 
they have neither herds not flocks; they grow potatoes, barley. 
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Fio. 12.— Vm-MM-TTfSiH France. 

Compact, nucleawd (Maisueriiies. Provcoce). 


j <«rrcl' ibdr only beast of burden is the llama. 

y, ^”or.1v used^for carrying agricultural implements and for 
which u only o^ wr Icnic for the fields m the 

moSi end do not letnm to the sdlage until eieninj when the 

‘^More'uieSiinie chuses in the soent^nth and cishteenlh 
“ ■ villages were the normal mode of sciilcmcnl m 

cenlune^ ^'fl^S'^Ind France is sull a scriUible museum of 

S'S^wtoi apt«=>»n“ 

SeomeMllasS in Pienrdy and CambrSsnfonn compact masses; 
S'„e “a Smr eeomeuieal pattern as ,f the only object had 
l-n tn ^\e space and to put as many houses as possible on the 
Sest possibl? area. This » the type kno«n in Germany as tlic 

%*iliaccs base a linear form; this type is found especially m 
the English Midlands and in Lorraine and the borders of the Pans 
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Uour (Bcaumon|.<n'Dcine, Ue-dc-Fraace}. 


basin in France. The English type favours an arrangement along 
the ‘high street* vsilh houses on cilher siJe. The village of Hatfield 
near Doncaster is typical. Before recent development took pla^ 
the vilbge did not clusler in the middle of the land belonging to ih 
but was in linear formation on one of the boundaries of its land, 
which instead of being arranged radially, was disposed in a herring- 
bone pattern. In both English and French types each house occupies 
the front of a long, narrow strip at right angles to the high street 
which in this way is bordered by two continuous lines of houses. 

If the V lUage runs along a contour and the strips stretch down to 
the bottom of the valley, the ends of the strips touching the stream 
form water meadows; higher up towards the village is the arable 
land, and, lastly, against the houses, is a narrow belt of garden. If 
there u land a^ve the village reaching to the top of the hill slope, 
the ends of the strips usually have a fringe of woodland which may 
still be used according to the r^tdalions affecting commons. Such 
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SUr-^peJ (Rkux. Noni) 

villages are common in England. In many cases, as in the Vale of 
Ancholme, ihc village owns a strip of lam) running from the riser 
straight up the slope of the valley to the watershed, thereby securing 
water meadows near the stream, ploughland on the rising ground 
and woodland and pasture further up the bill. Many of these early 
settlements became parishes, and tbeir boundaries have survised to 
the present day. 

Some of these linear ullages are probably old, -and their fomalion 
as ancient as that of the 'bunched up’ tillages in Picardy and 
Oeauce. But others are comparaJisely recent and belong to a some- 
what different economic sta^ from that of the primitite com- 
munities. In eastern France and western Oennany, the tillages and 
their connected lands were systanatically rearranged after the 
detastacion caused by the Thirty Years War and the tillages rebuilt 
in linear form. Probably this was the introduction of a form of 
village that had grown up elscwbere and in particular, m forest 
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clearings, mto a setting v.hich had previously had quite a difTerent 
settlement pattern. 

It is agr^ that at the time of the great increase in population 
from the eleventh to the thirteenth century, demographic pressure 
caused migration from the old vallages, and clearings were made ail 
along forest paths leading into the depths of the woodland, andjhe 
bits oT land so won ran at right-angl« to the paths. This fonn of 
\Ulage and its attached landln a bemng-bone pattern is characteristic 
of poor districts which had long been left as forest and only slowly 
cleared when the need for land made it absolutely necessary. As a 
rule they can be regarded as a second generation of villages in rela- 
tion to the older villages of the loamy plateaux. The houses cluster 
in a small space, but as the square nc^ not be so small in a freshly- 
occupied area, the front of the strips is wider and the houses do 
not fill it entirely; hence, each house may be separated from its 
neighbour by a little garden at its side, or by a path running at right- 
angles to the high sueei. This is the arrangement of villages in 
Aliermont in the north of the district of Caux. which were buijt 
following the gradual clearing of woodland ; this arrangement is 
aUo the forerunner of the Canadian rang in the St Lawrence valley 
and the Province of Quebec, where each house has a long strip of 
land running back at right-angles to the road or to the river bank. 

The compact village was the first form of rural settlement made 
by settlers in New England : it was necessary for them to remain 
together in an unknown and hostile land, even if only to profit in 
common by the tools and foodstoSfs imported from the mother 
country in limited quantities, wtuisi awaiting the first harvest. 
Besides, for many of these inunigranis, religious faith had caused 
their leaving their homeland, where they had been persecuted; 
they had to remam together for worship near the chapel or church 
built from common funds, and this explains to a great extent the 
form of the compact villages imposed m the middle of the seventeenth 
century, on the first settlements of Europeans in the new countries. 
At this time, moreover, the settlers came from big vnlbges in Europe, 
which were then overpopulated, and they planned their settlements 
in a strange land on the model of those they had just left. The 
parties of settlers often consisted of family groups from the same 
village, and they gave the village which they built in America the 
name of their native village in the now abandoned Old World. On 
the whole Uie compact village is relatively primitive in form, not 
only as a settlement of a community close to nature, but also as 
an establishment, at least temporary, of representatives of more 
advanced communities in an envirooment which they have not j^et 
wholly mastered, which therefore put them for a time in conditions 
not far removed from those of more primitive communities. 
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Honever, once the compact settlement is formed, human and 
social factors suffice to endow it with extraordinary powers of 
resistance which enable it to sanhe the disappearance of the 
economic and technical reasons which give rise to its foundation. 
Indeed, the village is the focus of social cryslaJJisalion. Common 
interests, and often even common sentiments, unite the villagers 
from generation to generation. The institutions of the village for 
promoting help which have an economic, social, moral, and often 
religious character, are a token of its personality. The most humble 
of these institutions is the village hall. Among primitive peoples 
this is the men’s house, the meeting-place of the braves, being both 
their club and their headquarters. But it is also in a sense an inn in 
which hospitality is dispensed, where travellers are led on to talk 
and give the latest news. A house of this kind is a fundamental 
institution in Indonesian villages. 

Village cooperation is also shown on the economic plane, by the 
setting up of equipment for the benefit of all. Often in feudal lands 
the lord’s monopoly of the oven and the mil) has cemented the 
cohesion of the working population. In other forms of dvilisatioD, 
tradition and ejtperience have also led to the constructioo of build* 
ings for public use. In North Afnca, for instance, there is the 
ffgadir, a large public market built away from dwelling houses. In 
It, everyone has his own hut, but the whole place is conununa] 
propeny in ch^ge of a caretaker appointed by the community. 
Other instances in Negro Africa are the very curious collections of 
rice and millet granaries, which fonn a second cluster as compact 
as the village itself, but some distance from it. 

At a stage higher than mere subsistence, when ideas of trade enter 
the village, there is further cooperation. Whenever there has been 
set up in the village or its neighbourhood a market in which the 
cultivators have become accustomed to do business, trade makes the 
gathering permanent. Even a distant market may have the same 
enduring elTcct, for on market days, strings of carts moving as self- 
contained units are organised and sent to it. These strings of carts, 
wluch arc familiar sights on roads in India, arc in themselves cob 
Iccdve institutions. The composition and progress of tlie strings, 
the sharing of costs, and the division of the produce of the sales, 
tighten the inlcrdcpcndenro of the villages. 

It must not be thought, therefore, that road development has 
always been a dissolving factor for village communities. The 
attractions of markeu have often enriched the life of countryfolk by 
starting within the villages an industry of a kind which bnngs out 
the personality of the village, fn the Far East there are many 
Villages, in whidi part of the inhabitants, belonging to a definite 
caste, haiespcciahscd in fishing so as to supply wiih fish those who 
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devote all their time to rice cultivation. Crafts impart to the village 
a more definite economic self-sufficiency and sometimes ensure 
that it has wider economic iufluence. They may even cause such 
specialisation as to create social segregation. In Tongking. as in 
China, villages of cultivators without craftsmen are separate from 
villages of craftsmen without cultivators. Some villages supply 
pots to a whole district and get foodstuffs in return, whilst others 
specialise in basketry. In Afnca, blacksmiths and tanners often 
form separate villages and this economic segregation is accompanied 
by soci^ and religious separation which accentuates the peculiarity 
of the village. 

When, on the other hand, each agricultural viUage can contain 
within itself, a certain numbn of craHs, its economic foundation is 
much sounder and the compact form of the village is greatly 
strengthened. Typical of such vilbges combining agriculture with 
rural industries in the sixiecoth and eighteenth centuries are the old 
French villages in Normandy and Picardy, where weavers toiled for 
the foreign markets and craftstnen belonged to as many as Unity 
different trades. Many similar examples could be found at the 
same period in East Anglia. 

Social cohesion c.vpliias the survival of villages even afler they 
have lost some of their functions. A fortified place has often lost all 
its meaning, industry has disappeared, and rural functions have 
often been seriously affected by the disappearance of compulsory 
rotaUon and of commons. All this crystolhsation of ancient 
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legislation, in which certain authors ha%e wished to see the origin 
of nuclealion and of village slrnctuie. has gone, without the form 
of the village itself being touched. In Mediterranean Europe and in 
south Portugal villages have acquired and kept a real personality. 
Dress differs from village to viUage. and dances and soags oftca 
express the nvalry between them. Even in France today, when 
traditional costumes have disappeared, village peculiarities still 
survive in the form of unkind saws used by one village of another. 
Elsewhere, spiritual independence has sometimes crystallised around 
the worship ofa local saint, who was not always of a very onbodox 
natural 


DtSPERSO) SCmXMENT 

Sometimes viilages have been so greatly disturbed by the oronomi'c 
development of the countryside that in some regions the old com- 
pact arrangement has given place to a scattered order. To grasp 
this decline of villages, it must be assumed that as the cult of indi- 
vidualism began to spread, sewer methods of work more beneficial 
to the individual appeared, so that (he communal institutions which 
were sometimes tyrannical, became intolerable. A fresh economy, 
gradually introduced, heralded the desire to break the traditional 
round of cultivation. This breach with iostiiutions and obligations 
of the past was accomplished by following the examples of pioneers 
who bad set up oa their own account outside the vrllage and who, 
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for various reasons, had not been accepted into the privileged class 
of landholders. 

Funhermore, to obtain the hi^cr yield necessary for a growing 
population, more fodder had to be produced so as to increase the 
number of cattle and the necessary amount of manure. High yields 
were only possible tlirough the improvement of the property by 
draining damp ground, spreading fcitiiisen, and building walls so 
as to safeguard these new benefits for those who had undertaken the 
improvement of the land. Hence, too. the desire of the cultivator 
to be free on his land ; a parcel of land marked out on the common 
field was now to be cultivated independently and enclosed, so as 
not to be spoilt by the communal herds and flocks. 

From then on, the traditional structure cracked: tJie commons 
gradually disappeared and so did the compulsory rotation of crops ; 
the partitioning of land decreased, to be replaced by its reunion 
under one owner, and far more compact farm units vvere formed. 
This breaking up of the community and the rearrangement of land' 
holding have uken many forms; and the initiative was not alwaj-s 
taken by the villagers ; the forms were often imposed by an authority 
alien to the coumr)side, and in some districts ended in an artificial 
and wholesale rearrangement of the land and the settlement pattern. 

In western Europe, instances of the scattering of a settlement 
following upheavals of this kind are legion, particularly in Germany, 
the Scandinavian countries, and Great Bntain. 

Dunog the last four centuries m Swabia, the reuniting of inrccls 
of land has been on a grand scale and has cfTcctcd the reunion of 
the Milage's strips into Urge independent units. At the same time> 
compact villages have been dcstrojed. and farms have been rebuilt 
in isolation, each on its own land. The idea ofrcdisinbution of land 
began with the Abbey of Kempten, which broke with the past and 
applied original conceptions of land utilisation. About the mid* 
sixteenth century it began to demolish villages and to rearrange the 
land attached to them; others followed this example, and the 
reunion of parcels of land which followed the scattering of the 
villages increased steadily up to the nineteenth century. This was a 
revolution which represent^ a new a^icultural mode of life, and 
which was also aware of the advantage of isolated farms wWch 
controlled thrir own plans of cultivation for the best use of the land. 

In Schleswig and the neighbouring districts in Holstein, a similar 
change took place in the seventeenth and eighteenth centuries. The 
movement began spontaneously but, from n66, a law made the 
reunion of parcels of land compulsory by forcing all landowners to 
enclose their property, thus scattering the villages. 

In Sweden, too, village commuoities which had been compact 
since the thirteenth and IburteenUi centuries, began to scatter at 
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ihe beginaing of the dghteentb ccntur)'. fn some vilbgss, land 
belonging to a score of peasants was sut^tided into 5,000 or 6,000 
parcels. These pieces uere so nanow that esen a plough could not 
turn round without o\er!appii]g into a neighbour's field. So, for 
two hundred >ears a succession of laws brought about the Storshft 
or ‘great division’ which ended in the formation of large properties 
easily worked and within easy access. Following this reunion of 
land, the villages broke up and today the population is scattered 
in hamlets of sU to fiAcen bouses surrounded by a sprinkling of 
isolated farms. 

From the eighteenth century onwards, many landowners in Den* 
mark succeeded in reuniting parcels of land, either by means of 
purchase or exchange, thus forming stn^ properties. About IS37 
only one per cent of the arable land was suU worked under the old 
system of compulsory rotation and common grazing. 

England alTords a further instance of the inversion of the settle* 
ment pattern through cadastral reconstruction. So long as the 
‘open-field’ system lasted, the houses of the itllerns remained 
grouped together in villages: but when, under the new anangement 
of fields, the scattered parcels of land bmme reunited into compact 
areas, the farmhouses were built each in thecentre of its own property. 
The enclosure problem was brought up again and again in Parlia- 
ment, which intervened several times to check the movement in 
order to save the villeins, and to arrest the destruction of the old 
mediev'al boroughs. Enclosures, however, won the day in two 
partictilar periods, between the GReenih and sixteenth centuries 
and in the late eighteenth and early nineteenth centuries. The most 
far-teaching transformation of villages seems to have taken place in 
the first period. Documents dating from the end of the Middle 
Ages all stress the terrible tragedy of the decay of village life; and 
many villages disappeared completely, in the eighteenth century Uie 
movement was renewed, but this time in districts that had escaped 
the first crisis. In one parish in the Midlands, land divided previ- 
ously amongst sixty cottages and four grazing farms, was joined to 
form twenty large farms. In Lmccsiershirc, some villages which, 
whilst the ‘open-field’ s>sieni lasted, had about a hund^ houses 
and families, had at the end of the eighteenth century, only eight or 
ten houses, that U, forty or fiAy people instead offivc or six hundred. 
Hence the problem oS'roiien borough', hjteas 2S03, in a pansb 
in Cambridgeshire, forty-three cottages were demolished so as to 
recover two hundred acres and double the bnd of an isobted 
farm. 

In France, old vilb^ ba\e seldom disappeared completciv. la 
tiei, their dispersion appears as it la iavtsmediave forai 
between the compact villages. In Lower Maine, for insunce, in the 
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elescnlh and t\^clfLh centuries, houses ^^cre built at short distances 
between the villages, but the scattered farms did not draw their 
people from these Milages. A new generation of dwellings sprang 
up between the villages and this prevented their future expansion 
beyond the boundaries of their former territory. Owing to various 
economic and social circumstances, such intermediate dispersion 
also appeared to the west of Paris, and in Puisayc, in Uic fdlccnth 
century. 

Under the 'Ancien Regime* in France, the lord, whatever his 
rank m the feudal hierarchy, retained the right to try cases of no 
great importance up to the eighteenth century. Even after the nsc 
of royal authority, questions relating to boundaries and the rights 
pertaining to the use of water and the exploitation of the woodland, 
remained in the jurisdiction of the lord. Now these were basic 
elements of rural organisation, the respect and permanence of 
which rested on the authority of the lord. Hence, the organisation 
of tenure rested for several hundred years on feudalism in the widest 
sense of the term. Owing to diiTcrenccs in skill, in theoretical con- 
ceptions, or simply as a result of their own personal whims, these 
landowTiers did not always hold the same view of what, in their own 
interest, was the best form of land use; but from the sixteenth 
century onward land ceased to be the only source of wealth, for 
money could be invested to business as well as agriculture; hence 
the necessity to form units of cultivation giving a high yield and to 
which the labourer was bound to the landlord by a personal contract 
free from lus management. Thus, at the end of the fourteenth 
century the Abbeys in Derry and Marche restored the lands ravaged 
by war and its sequel, not by creating large units of cultivation by 
villages, but by leasing the land to m^ia}crs who contracted to settle 
on it with their famiLes, to cultivate it, and to build on it a bom 
and a house. 

At various times the forming of large estates from parcels of land 
has increased the scatteriug of dweUiugs and the substitution of 
isolated farms for former villages. In Beauceand Bne, for example, 
the big farm is a destructive influence on the village community. It 
often buys up the land for the benefit of an absentee landlord who 
lives in a town. 

In Beauce, the first threats to peasant communities appeared in 
the eleventh century. In the big collective estates depending on the 
abbeys, there began at this time the decay of the old communal 
holdmgs which eventually became attached to a large domanial 
farm. These changes have not ended in the complete disappear- 
ance of the old villages, as the village tenant-farmers rose to d^end 
their holdings more stubbornly an«t successfully than did the yeomen 
in England. 
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Ck new attack took place at the end of the sc>enteenth century 
and during the eighteenth. The Phi-siocrats spread the idea through 
France that there was little profit in small holdings, and that to 
cultivate land intensively, iar^ capital assets needed to be available ; 
that It was in the Interest of the peasants that there should be large 
estates able to produce more than the mere basic needs and able 
to struggle efrecti\cly against famine. The agricultural changes m 
England were quoted as a paiieni for imitation. 

The craze, however, for fetmes citampilres was rudely checked by 
the French Revolution, which banned the expansion of large estates, 
and ordered them to be divided up for the benefit of the peasant^' 
by means of sales of ‘national property’. So all these attacks have 
had but limited effects, merely establishing between the old villages 
which did survive, three or /bur large farms which formed an 
intermediate dispenion. 1 

Today, villages in Beauce are grouped around the church and 
include, besides craftsmen, small holders who work a ‘ careottage'— 
a tiny farm consisting of fields; this land grows a little wheat and 
some fodder, but has no sheep. Its few buildings consist of a farm- 
house. stable, and bam. The big fann on the other hand, built 
some distance from the village, has kept to the main crops of the 
traditional agricultural system, namely, wheat, oats, secondary com 
crops, and artificial fodder. It nearly always has a good flock of 
sheep and a large shcepfold. 

Ontermediate dispersion has therefore often occurred, to efiect 
at least a partial disintegration of the villages. In times of ensis the 
landlords, instead of keeping ibeir tenants grouped in the centre of a 
single estate, have prefeired to distribute their land amons several 
families so as to ensure its best use. 

<!the decline of the compact village in favour of isolated farms 
and hamlets is not rcsirictctf to western Europe, for it has occurred 
in Tuscany as early as the end of the Middle Ages, and in the Black 
Forest, Westphalia, the Ncckar valley, and in several Swiss cantons. 

In France, this kind of secondary dispersion is marked by a system 
of double names: existing villages often bear a name of Latin ongin, 
whilst the hamlets and intermediate farms arc named alter the 
forest, for example, La Chesfut^e, La Faye, Le Rou\re, Les Euarts, 
etc. ; but somelirnes they bear the family name of their founders, 
preceded by an article and follovied by the sulfix- itre or -erie-. for 
example. La Cltausinicre, La Mtaulciw. 

Village decline of the same kind has been observed in far more 
primitive societies, in which reactions are more spontaneous- for 
instance, Uie Lushais in Assam once lived in big villages with 400 
or 500 inhabitants, like those in the Par East, compactness being 
adopted for defence. Later the pax hniwuiica made compactness 



illAtAN SEmXMENT 


430 

unnecessary, and old Milages Jost their people, uho swarmed instead 
into scattered hamlets. 

CScattcrtd settlement is not always the result of the more or less 
complete break-up of a compact silb^ It is often due to the 
original manner in which seUlers occupied the land and it all took 
place as if scattering belonged to an original kind of rural settle- 
ment which seems to ha\e begun Acry early in western Europe and 
was preferred at certain times in certain countries to village settle- 
ment. such preference depending mainly on a whole set of economic 
phenomena. ) 

Nowadays, and since the beginning of the nineteenth century, so 
far os the working of the land and the attaining of jields arc con- 
cerned, scattered settlements seem to be a superior form of organisa- 
tion. Modem colonisation has always settled in isolated farms, as 
if former difficulties llial oppressed rural settlement had been o^er- 
come, and different problems had influenced the selection of sites. 
Of greatest importance, apart from subsistence cropping, has been 
ilie obtaining of the highest possible >ie1d for the least expense, 
^roughout the Tsansl regime, Russian emigrants to Siberia used 
to build isolated farms arranged in hamlet-groups, the farms often 
being separated from each other by seseral hundr^ }ard5, or esen 
a mile or two. In the Far East the Milage has tmn reprded as an 
outmoded form of settlement in the colonisation of llokkaido. 
and the Japanese authorities have considered that a series of isolated 
dwellings would be more likely to attract settlers than would the 
construction of wcll-crdercd and well-administered villages like 
those in Honshu. Scattered settlement very soon became the 
habitual way of occup)mg the land in the United Slates between 
the Appalachians and the Mississippi as soon as it was safe to 
break up the village ccnUcs; but sctliemcDl in isolated farms 
develops as the normal procedure, in occupying land mainly aAcr 
the Civil War and the promulgation of the Homestead Act. Each 
settler could establish himself and his family on land of his own 
choice and from the second half of the nineteenth century, this law 
resulted in a wholly scattered country popuhition. 

In an earlier penoj, grants of srigncuricx in French soentccnih- 
and cightccRlh-ccntury colonics in the West Indies, San Domingo 
and Reunion, caned out long strips running inland from the coasts 
of the islands, they were from SO to 100 feet wide and sometimes 
stretched for 4i to 5 miles. On these were built the habuation— the 
house and sugar mill >n the centre of iu own ground. Tlie same 
arrangement for settlement existed in the former French Canada, 
m whiwh tlie mngi m the St Lawrence valley recall llie stnps on the 
tesgr.cutta. Tlie English part of Canada shows a still more definite 
wattciing, fur instead of aligning the houses along the front of the 
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strips, the crealioa of the ‘township’— a square with a length of 
about three miles a side and cut up into square divisions of 160 
acres each — has favoured the scattenng of the farms. 

In general, European pioneers of the eighteenth century, limited 
only by the boundaries of their concessions and often acting accord- 
ing to their own lights, willin^y gave up overseas the Und of rural 
settlement found in their native land. The distribution of con- 
cessions and their registraiions have merely reflected the settlers’ 
wish to be independent on their own lands. The traditional common 
property in pasture and forest undoubtedly survived for some time, 
but in a far more flexible fonn than existed in Europe at the same 
period. For the rest, the settlers would have neither the arrange- 
ment of the land nor the forms of dwelling which were due in 
Europe to the parcelling out of the sod, a s>stfni inherited from the 
whole previous history of agriculture. 

Scattered settlements also needed to solve for themselves problems 
of organisation which were not present in the villages. In an old 
country, as in the basin of Aquitaine in France, the earliest rural 
conununity to exist seems to have been the pan'sh. In the seventh 
century there appeared a host of churches, placed in isolation at 
key points at crossroads so as to sene the greatest possible number 
of small scattered fanns ; the parishes, however, were only a moral 
framework and had no economic si^uflcance. As lime went by 
there appeared rural communities distinct from the parishes in the 
form of administrative divisions which served as a basis for the 
collection of taxes. In this way, round the castles and fortdied 
houses rural communities arose in an ciTort to create centres for 
the scattered population. Such centres sened not only as a safe 
refuge, but also as a tnarket and a local chief town ; consequently, 
the Aquitanian village commuoiiy was formed slowly under the 
pressure of historical necessity and (he centralising influence of a 
unifying government. 

It is diflerrni in new countries, and panJcuIarly in the rural 
communities in the centre and west of the United States, which 
olfer a sinking contrast to western Pennsylvania and the State of 
New York. In the Atlantic Stales iodeed, large vilbgcs are often 
found clustering round a church and these, built in the English 
colonial style, would not be out of place in Europe. Those seen 
between Harrisburg and Lewistone arc formed of little wooden 
houses built along the roadside. Each house has a lawn in front 
and is separated from its neighbour either by slirubs or by a piece 
of empty ground which the owners of the house have bought at a 
speculative building site: but for these sites, the compact nature 
of the vilbgcs would be still more obvious. Although farmers 
arc now motorised, most of these old villages have the great 
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diudvaatage of being so placed as tooecessitatc long journeys ffom 
ihc \illage to the fields. Moreover the very shape of the villages, 
together with the history of the country, shows them as having 
been built originally in clearings of land in an age now long past. 
Though this kind of village is quite tolerable when its bnd com- 
prises but a few hundred acres, it is highly inconvenient when the 
properties amount to iw o thousand or four thousand acres or more. 
In Kansas the small density of population on a v asl area results in 
an evtraordmary scattenng. Within the framework of the im- 
personal ‘townsWps’ are scattered the swarms of ‘homesteads'. A 
township may have only one of its concessions occupied. In such a 
case, the remaining bnd cannot be used by that one settler, even 
as a passageway or as a pasture. A strange regrouping of farmers 
is therefore in progress round schools and railway stations, which 
are becoming attraction centres with urban characlcrislics. In 
these, the farmers lead the life of a townsman and enjoy all urban 
comforts. Cultivation is by means of a satellite farm, built a few 
dozen miles away in the middle of the culuvated bnd, but Uus is 
occupied only seasonally at times of work and harvat. No longer 
is the pbcc of seltlemeni seen in its agrirulluni T 61 e, its rural func- 
tion has disappeared, there is no longer even a market. This change 
in living conditions is produced wherever machinery enables ilie 
farmer to be transferred easily to and from liis bnJ, thus enabling 
him to live some distance from hb fields. This is only possible when 
no cattle bind him to the soil. Nowadays it is towards development 
of this kind that rural settlements are tending in many parts of the 
Soviet Union, where the A'o/kAory assume the appearance of country 
towns or AgrograJy. They are merely the residence of a wage- 
cammg popubtion, which works on the land with the help of 
powerful machinery supplied by the Machine and Tractor Stations. 

In counuics where the popubtion is scattered, the building of 
these uiban-t)pc villages is due largely to the need for setting up 
foundations for future centres of ailraclioa. Situated in the midst 
of their enormous piopcrties. the farmers suffer greatly from isolation. 
Country towns in the United Slates build houses of scicral storeys, 
simibf to town houses together with car park^ filling stations, 
drive>in cinemas, and bundnes, etc. Also, since the neighbouring 
farms grow nothing but wheat, and haic neither dairy cows nor 
poultry, all supcrmaikcis and drugstores supply their customers 
with such Items as pavtcunsed milk, fruit, canned vcgcUbles, and 
even often fresh eggs ' 

Thus whenever dispersion becomes excessive, social needs, using 
any cxivling avseti, lend to create artificul groupings, which try to 
laiivfy the materul and moral needs of the people. But the com- 
pletion of such a communal centre » a far slower process than it 
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would be in the case of compact settlements. The results may even 
end in being foreign to country life as a whole and in c-ttremc cases 
the centre may even be only a degenerate form of town settlement. 

As a general rule, the scattered settlement seems to be less anti- 
quated than the compact settlement. This has been made obvious 
by the more recent forms of colonisation. It appears on the other 
hand to be the final stage of an evolution which passes from the 
compact towards a looser form of settlement. 

In Europe, scattered settlement has more than once appeared to 
be on the increase, but the trend has not been followed up ; compact 
settlement has continued to prosper and to consolidate its position 
until such time as a new movement of decenlralisaiion and dispersion 
should develop. 

Mere pressure of popubtioo, loo, has caused villages to break up 
and has made them begin to scatter, this being due to the accepted 
belief that scattered settlements lead to more intensive production, 
and lliat any innovations in agriculture must always be preceded 
by a breakaway fVom communal practices of which the compact 
settlement was the symbol. Oden, too. social factors alone could 
involve a change in the form of settlement, such as, for example, 
the landowner's view as to the best use of his land. Thus it has 
come about that the form of rural settlement has at various times 
and in various places depended on his views and he has acted some- 
times as a keeper of traditions and an organiser of land, and some- 
times as a revolutionary reformer. 

In Vaucluse and Var, the old villages have been gradually deserted 
in stages since the sixteenth century; such villages were usually 
situated in some high and prominent position for reasons of security, 
but lacking access to both water and fertile land. As cultivation by 
irrigation developed the plains beJow, and the modem means of 
communication expanded, the population, no longer afraid for their 
own safety, transferred their living quarters from the hiU-tops to the 
plain, each member building his little farm on the irrigated land he 
cultivated. 

In conclusion, it seems, too, that compact settlement is always 
due to some constraint : physical constraint when man is ill-cqu^pcd 
to deal with his environment and must needs form a group to 
succeed; technical constraint when the equipment demands the 
formation of a group for maintaining dykes, norias, and appliances 
for the common use; and agrarian constraint when the system of 
rotation demands a set course in the use of the soil. There is also 
sometimes a social constraint imposed by the landowner, or by 
rigid social structure of which the mir of old Kussia and the Sov let , 
Uiolkoz arc good examples. 

Dispersion on the other hand is a form of freedom. It may 
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develop when man has mastered nature, and technical development 
has made possible the extraordinary scattering of human dwellings- 
Freedom has also come from the progressive mastery of an economic 
s>stem which taxes the productions rather than the instruments of 
production; also from the early disappearance of serfdom, of 
which communal obli^tions were but one aspect. 

It can therefore be seen that the elements of constraint and the 
factors of enfranchisement have in turn dominated the agricultural 
system. The development from compactness to dispersion wtuch 
is very general, and today is still visible, is not irreversible. The 
Mediterranean part of France went through a period of dispersion 
in Gallo-Roman times, when the pax romana held sway and there 
was a period of trade and an open economic system. The downfall 
of the Roman Empire Introduced an era of insecurity, which went 
on after the invasion of the Barbarians owing to the incursions of 
the Barbary pirates. At the same lime, the disappearance of the 
trade currents precluded the chance of selLng harvests. People 
then withdrew to the hlll-lops into big fortified villages and there 
lived in a closed economic system. Later, the return of security, 
the bc^nnin^ of trade, and the introduction of new techniques 
encouraged dispersal of settlement once more. It is therefore possible 
that we are faced with a cyclical phenomenon with subdued oscilla- 
tions; and this expbins why a map showing the distribution of 
settlements in an old rural area shows the permanence of socbl 
and economic stages which have followed one another. These 
stages have eventually disappeared, but their traces are left in the 
distribution of setUemenu; as with old river terraces, the passing 
of centuries has not obliterated them completely. 



Chapter J7 

TOWNS 

The idea of the town is a familiar one : the world's big tov\ns ha%e 
a personality that is sometimes embodied in a singie monument or 
in some arcbtectural group which is famous all oser the globe, thus 
Forining, to some extent, a pan of mooUnd's artistic and scicnliSc 
heritage. Yet, when smaller and less famous towns are considered, 
which ha\e played no part in history important enough to make 
their names familiar, they are by no means easily distinguishable 
from some of the large rural agglomerations. The truth is that 
there is no outward cnierion that distinguishes with any precision 
an urban from a rural agglomeration, and to define the word 
'town' one should not limit oneself, as do statistics, to counting 
the number of inhabiUnU. 

la the United States, from ISSO to 1900, a ‘town’ was defined 
(for differeot purposes) as a place with more than either 4,000 or 
^000 popubuon ; but since 1900 the censuses hate regarded 2,300 
as the lower limit for urban classification. In France and Germany,' 
towns have more than 2,000 people. In Britain, there is no sug> 
gestiOQ of number. Harrow with a population of 200,000 is an 
urban district, whilst WaUingford in Berkshire, with a population of 
only 3,500, is a town. It is rather a matter of history than popula- 
tion. Statistical data arc indeed no justification; in Hungary, 
Southern Italy, and the Spanish protince of La Mancha, then are 
huge agglomerations of peasants and agricultural labourers, which 
have populations of tens of thousands of persons, but cannot be 
regarded as towns. On the other hand, in Germany, there arc little 
clusters of townfolk numbenng just a few hundr^s, nght in the 
middle of surroundings which have remained rural. 

There were times when, because of the functions peculiar to 
them, the towns were ckatiy distinguished from the open country 
Villages around, and were protected by enclosing walls. Thougli 
some villages were also enclosed, they were the eactpuons and did 
not have such strongly fortified walls as did the towns. Another 
privilege of the towns was the right to hold a market, either within 
the walls or just outside, and they also possessed the monopoly of 
certain manufactures, forbidden to the villages in the open country. 
True, these advantages were of comparatively short duration and as 
the years passed the towns lost some of their economic prerogatives. 

Tfie reaf criterion shouW 6c soogM ia the esscntUl functions of 
the towns in normal conditions in their surroundings, by which 
435 
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they arc dearly distinguished from the nearby rural clusters. They 
are usu.illy defined by the preponderance and concentration of llic 
kinds of work connected, not with a^eulture, but with trade and 
industry. The peculiar character of the town as a human institution 
is therefore due less to the number of its inhabitants than to their 
occupations, and to the kind of economy resulting from llicsc 
occupations. A town is thus a form of dwelling-place in which the 
majority of its residents carry out ihetr work within the built up area. 
It is also a compact dwelling-place with a saried occupational 
structure, which omits all the primary occupations, in particular, 
agriculture. The town thus implies both a concentration of industry 
and a centre of business, and ibese two funclloas are o/lcn found 
together owing to the presence of a road or to a stream of traffic. 

TIlC OfUCIN OF TOWNS 

Among the strongest factors of town growth, traffic is the most 
common, and certainly the oldest. Indeed, trade gives rise to all 
the advantages conferred by a gco^phical position on a site in 
.relation to natural routes. In examining the origin of a town, two 
factors should always be taken into consideration ; first the sum 
total of commercial advantages which have led to the establishmeot 
of 3 permanent, developing dw-cUing-plaee in a favourable position 
OR a given route, and, secondly, the human cluster v« hose work has 
created and given life to the urban organism. 

Now, some historians and economists think that towns arc the 
creation of the routes which are used; there are no towns without 
roads leading to them, and a purely rural area, whatever its degree 
of wealth and civilisation, could never give nsc to a true town. 
Others hold that towns arc the work of traders, that is, of small 
parties of people from outside the district, but denizens of the road 
going through it, who have no connexion with tlie countryfolk, 
whose very language they often do not know. At its founding, 
every town is rather like the Hellenic trading stations on the shores 
of the ‘Barbarian’ lands in the Mediterranean, when they set up 
the only urban settlements of ancient times. Along every route 
there are numerous sites which have special advantages. First, the 
actual site itself may be deieimined by the wear and tear of the 
matenal that is used as means of transport ; in the days when all 
carriage was done with either beasts of burden or draught animals, 
the length of the day’s journey was determined by the unavoidable 
necessity of giving the bcasU fodder and water as well as rest before 
the next day’s journey The stopping places along the main roads 
were marked by inns and shops, round which sometimes gathered 
the dwellings of peasants and artisans, such as the farrier, ^he wheel- 
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wright, and the carpenter, who were all indispensable. Such embrjo 
towns, the last of wluch are seen in the caraionserdi of the Near 
East, were placed at stage distance from each other, and their 
arrangement along the routes followed a certain reguhrity which 
reflected the tempo of trafEc in those days. Most of these urban 
centres disappeared when newer techniques modified the length of 
these stages and the system of traffic. Advantages given by the 
convergence or the crossing of traffic routes were, however, more 
lasting. The meeting of two valleys in the mountains has almost 
always become the site of a growing urban centre; Innsbruck, 
Trente, and Grenoble are good examples. Larger towns such os 
Basle, Geneva, Lyon, Milan, and Vienna haie developed at points 
where routes leaving the mountains have come into contact with 
other conver^ng roads. Since deserts are like mountain ranges in 
being obstacles to communications, towns have also sprung up at 
places where tracks converge or leave the desert, e.g. Timbuktu, 
Sokoto, Kalgan, and Lanchow. 

Modem means of communication have, when they converge, the 
same influence on town growth. Many modem towns have grown 
u^at brg railway stitioas which mark the crossing of mam lines. 
Storting as a collection of hotels and the houses of railway employees, 
they soon acquired business and residential quarters, and sometimes 
industrial quarters with factones as well, with workshops and work* 
men's lodgings: examples arc Crewe and Swindon in England; 
Oberhausen in Germany : Tergnier and Longueau in France and 
Novo Sibink and Czeliabinsk in the U.S.S.R. 

None of the natural routes was more used than were navigable 
rivers; and it is not surprising that the great nver valleys should 
be favourite places for the sites of towns, especially as the confluence 
of big rivers always involves convergent trade routes. In Europe, 
Mainz, Lyon, hlannhcini, Ghent, and Belgrade are good examples, 
whilst in the Americas there are Maiiaos, Cairo, and St Louis, and 
in China, Hankow and Chungking. 

Seaway’S also alford sites favourabie to town growth, because 
ships converge and crowd together at certain pbces along the coasts. 

In this connexion, straits olTer a specially favourable position, and 
nearly all of them have a large town, sometimes twin towns, facing 
each other across the river; thus we have Istanbul and Scutari, 
Messina and Reggio, Gibraltar and Tangiers, Dover and Calais. 
Along artiflcial seaways the same advantages and functions have 
given rise to wholly artilldal modem towns such as Port-Said, 
Isenailia, and Suez, on the Suez CanaL and Crisldhal and Balboa 
on the Panama Canal. 

In the course of history, towns have stood on straits nearly every 
where, and some ofthcfn hue phyed anportaaC roles: Tray, the 
p2 
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mistress of the Dardanelles, exacted tolls at exorbitant rates from 
the Greek slups ; the Trojan war was an opportunity for the Greeks 
to destroy a nest of pirates and to set free the route to the corn- 
lands On the Bbek Sea. 

With its command of tlie entrance to the Baltic, Copenhagen offers 
anotlier example of a big capital city founded on the exploitation of a 
strait. It is situated at thecrosstngofland and sea routes. Slarlins 
from the continent, the bnd route passes through JuUand and then 
o\cr the big islands of the Danish archipelago. The narrownc^ 
of the straits affords an easy passage to soulliern Sweden. This is 
the recognised route from Germany to Scandinavia. The sea route 
on the other hand passes from the North Sea through the Skagerrak 
and the Kattegat to the Bailie by the Sund, on which Copenhagen 
is built. This ‘Trader's Haven' has alwa>s been ilic guardian of 
the gates of the Baltic: tolls at Elsinore were not abolished till 
1337. For a lime, Copenhagen was the commervial and political 
capital of a great Bailie state which aUo included Nonvay and 
Skint, and stretched over the shores of the continent as far as 
Estonia. The Danish empire, like modem Denmark, is t) picul of a 
state wholly founded on a town, whose functions are those of a 
large seaport. 

On scawa>'s. large low ns have sometimes grown up on inhospitable 
coasts at the points of call or where supplies might be takenjn: 
these marked stages on the routes, stages which varied with the 
soiling techniques used, either sail or steam. The seaway to Indb 
was thus bid out by Funchal. Las Palmas, the Cape, and Durban- 
Another route went through Bombay and Colombo, the two routes 
converging at Singapore, whose position near the busy straits 
possesses some of the advantages cnJo>cd by Copenhagen, although 
in different economic and poUUcal surroundings. 

Other favourable places on trade routes are situated at points 
where transhipment must take pbcc. This means that the geo- 
graphical conditions of the locality impose a change in the means 
of transport, and this happens regularly at certain natural obstacles- 
For a long time, a break in ihe journey was necessary whenever a 
nver had to be crossed, for bndges were not built in early times, 
cspcciall) over wide nvcis. Crosdng was made originally either by 
ferri- or ford. As badges began to be built, very few at first, they 
bcc^c a centre of altractloo for the important trade routes and 
were used as convenient stages. The bridges often stood at a ert^- 
roads between an overbad route and a navigable stream, a meeting 
pbee that is to say. of trade routes of different kinds from different 
places. Hence the swarming of towns at bridges, built on both 
banks where the nver is not \^y wide, but dividmg themselves into 
two separate and oRcn antagonistic towns, facing each other on 
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opposite banks, where the river is fairiy wide. Tarascon and Bcau- 
caire, on the Rhone are good instances of this. Most big towns 
today are bridge towns: For example, London, Paris, ^'ienna, 
Budapest, Orleans. Avignon, Frankfurt, and Berne. Tlie funrtion 
of a town as guardian and user of the bridge is often shown in the 
name of the town itself, such as Cambridge, Bridgewater, and Bnstol 
in England; Pontoise and Pont-Audemer in France; Innsbruck 
and Saarbriickeo in German-speaking countries, and Afoslar in the 
Balkans. 

Mountain crossings too have given rise to stage towns at points 
where vehicles had formerly to be exchanged for beasts of burden in 
order to ascend the ridges by mule tracks. Coire, Lucerne, Suse, 
and Bolzano in Europe ; Salta and Santiago in South Amenca, arc 
but a few of the many examples that might be quoted. 

Cbiractenstic stage towns are to be Found dcseij entrance^ 
where vehicles and ordinary beasts of burden must be substituted 
for camels; at Kiakla and Kalgao on cither side of the Mongolian * 
desert for example, where the change of goods from wheeled vehicles 
to camels, or vice versa, take place. 

Other town sites have been detemu'oed by points where navigation 
ends and where cargoes must be ttansferred from ships to cart or 
truck. On rivers and canals, the type of boat must sometimes be 
changed when the water becomes too shallow. At the place where 
the barges ore either lightened or emptied, there is an accumulation 
of goo<& and a collection of people, and sooner or later, a town 
starts up. One of the factors in the growth of the town of Lyon 
was that oavigalion on the Sobae and on the Khdne required 
diiferent types of boats, and transhipment was necessary at the 
confluence of these two rivets. In some areas, the occurrence of 
rapids necessitates portages; in such cases, the great need for 
labour to haul the boats across, has given rise to town nuclei develop- 
ing near the obstacle and near places where long waits arc someumes 
necessary. A rudimentary coUcclion of sheds and inns, as at Kayes 
and Itchang, can become a large town which dirccu busy river 
tralfic, as at Mannheim on the Rhine, and Duluth, Qev eland, and 
DufTalo on the Great Lakes. 

Another site for commercial towns is Found where ocean sbjpping 
stops on an estuary, and cargoes are transferred from the ships to an 
overland route or on to rivcrcraft. This is a common type of town 
in western Europe and in all countries in wlu'ch river mouths are 
entered by Uic flood tide. The highest point upstream reached by 
the tide is usually the place whercocesn shipping slops, and iT oOcn 
coincides with the site of the lowest bridge across the nver. Thus 
was rfercrmineu' (Ac pjsieivir of Laadoa, XeeviT, Baifileanc, AUw- 
burg. Baltimore, and Philadelphia. 
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More generally, the position of harbours where seaways meet 
overland routes to the intenor of the country favours the creation 
of towns, whose importance increases with the amount of trade 
they handle. Calcutta, Alexandria, Rjo de Janeiro, Melbourne, 
Santos, Vera Cruz, La Guaira, mark the meeting of the sea with 
large backlands, thus fomung, as it were; both a front door and an 
exit to the ocean. It may in fact be said that more than one-third 
of the w'orld’s big towns are seaports. 

The important part played by trade in the growth of towns 
explains why human settlements arc often found on the borders of 
regions which differ in their economy. Especially is this the case 
when the products of such regions are complementary, for then trade 
begins almost spontaneously bkc a natural phenomenon. 

The need for short-distance trade explains why in France, for 
instance, many towns line the junction of the plain and of the 
wooded country (bocage) such as Falaisc, Ba>eux, and AIen?oa ; of 
dry cultivated plateaux and dampebyey and sometimes industrialised 
plains, as at Saint Omer, Aire, Ldle, and Douai. The same economic 
factor also explains the development of towns found at the junction 
of anciently occupied and newly reclaimed land, that is, between 
polden and dry land, as at Bruges, Bergues, Groningen; and in 
Cfelmany, between the Marschen and the Geest 

Apart from the advantages due to traflie, diiTcrences in natural 
product and modes ofliTe often account for the presence of towns 
at the jjmetion of mountains and plains: Grenoble and Zurich in 
tfi5~ Alps ; Pau. Tarbes, Foix, and Saint Giron in the Pyrenees ; 
Salta, Tucuman, and Mendoza in the Andes. Similarly, strings of 
little towns surround the Vosges and the Mon an, w hile in Scotland 
they mark the zones of contact between the Highlands and the 
Lowknds. In other parts of the world, thej'unctien of productae 
areas as diiterem as the desert and the savanna, cause the nse of 
urban centres such as Kuka andZind^. 

Thus everywhere, towns mark points of contact between geo- 
graphical regions engaged ia trade with each other, in such a case, 
the town is essentially a market town, a periodical or seasonal 
meeting place of traders whose business adds to the transactions 
of local shopkeepers. Hence the host of little urban centres and 
market towns, situated oa the edge of different little geographical 
units, not to mention llie big towns lining the border of major 
natu^ regions, where economic ditTercnccs cause great trade move- 
ments. For instance, the prairies ia Uie United Sutes arc encircled 
by a belt of towns whose functions have remained esseniially com- 
mercial, such as Kansas City, Omaha. Chicago, and C/nannati. 

Roulcways are of such vital unpoitancc to the life and growUi of 
towns that some urban centres, situated on important or strategic 
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roulcs, ha\e been knoun to develop into states. In this instance, 
the town has incorporated an accumulation of wealth and such a 
large population concentrated round a crossroad of trade routes, 
that it has eventually become strong enough to control its own 
destinies. Such a town drawing its supplies from a thousand 
clianncls is able to li\c without any territorial support. Uistoricdly, 
there were such towns which had no territory of their own. Ancient 
times furnished such examples as Tyre and Sidon, Carthage and 
even Athens. In later limes, there were Venice and Genoa, the great 
trading city of Hamburg which was for a long time an independent 
republic ; even La Rochelle was at one lime such amcrch.int republic. 

Today, a capital city like Copenhagen far surpasses in importance 
that which might have been expected of town growth in the little 
state of which it is the cliief town. Similarly, in the colonics founded 
by Europeans in America and Australia, die chief town due to the 
concentration of the commercial life of the whole country is in 
fact the nucleus of the state. This is true of Rio de Janeiro, Buenos 
Aucs, Montevideo, Sydney, and Melbourne. 

On the oUicr hand, w ben trade falls off, dries up. or moves away, 
town bfe declines. The disuse of uade routes has led Ravennaand 
Pisa into decay; the silting up of the Zwin hastened the decay of 
Bruges ; the closing of the Scheldt by the Netherlands left Antwerp 
in a state of stagnation for a huodr^ and fifty years. Towns like 
Tunbuctu and others on the border between llie desert and the 
savanna in Africa, have lost tbdr livelihood since their trade was 
diverted by the Europeans to the coast of Guinea; and on Uie 
fringe of the desert of Syria and western Asia, many cities of the 
past have died because trade deserted them. There is no doubt that 
the greatness or the downfall of commercial routes influences the 
rise or the decluie of towns. 

Can it be concluded from this that towns are to such an extent 
alien to their sunoundings that they have always owed their founda- 
tion to iniuative from without, and that their Initial population lias 
always comprised a group or even a whole social class completely 
alien to the country ^ Pireime and other historians have upheld the 
theory that foreign traders must always have brought a kind of revo- 
lutionary ferment into rural societies which were unable to escape 
unaided from their habits of sclf-sufliciency. But many towns, even 
in Flanders, appear to belong essentially to their rural surroundings. 
They by no means look Lke the artificial creation of traders foreign 
to the country. They oAen grew by the slow accretion around a 
monastery of ^iIIae in which, beside the cultivators, there were 
craftsmen working in leather. wooL or parchment ; having a little 
later a /nerc<3/ur or trade centre, where exchanges took place between 
the compact group, the neighbouring country people, and the 
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itinerant traders who paid dues to the monastery. These first groups 
often strengthened their cohesion by surrounding themselves with 
ramparts. From the days of the Norse- raids, they therefore became 
a refuge for the people vyho Ihed in the open country. And thus, 
long before the development of commerce, the combination of 
casteHum, of mercatus, and of abbey, to which were added the 
dwellings of the craftsmen and peasants, together formed the core 
of an agglomeration very different from the country village, and 
which, even at this stage, deserved the name ‘town’. 

hfany other factors than trade may, moreover, determine the 
growth of towns. True, they are less itiongiad universal, they are 
more localised, but they are none the less able to create towns as 
imposing, lasting, and dynamic. Among these factors is one which 
stems from the natural environment and its resources and which 
creates industiia] towns. These are clearly localised and are usually 
of recent creation. Towns have, however, always been founded 
on spots where mineral deposits are exploited. The attraction of 
precious metals is so great that even stark desert— as at Kalgoorlie 
— and high altitude have not been obstacles to towTi development 
when their exploitation was coocemed. Cerro de Pasco, for instance, 
stands I4,2S0 feet above the sea, and PotosI stands at on altitude of 
12S93 feet. 

The discovery of gold and silver mines has given rise in many 
parts of the worid to mushroom towns which, within a few weeks, 
were endowed by bold and enterprising men with streets, hotels, 
banks, and theatres. The lightning rise of Johannesburg in the 
Transvaal is well known. It sprang up ail of a sudden to cater for 
the rush of gold prospectors, and has grown to a size justified by 
the Constancy and abundance of the reefs. But it is also char- 
acteristic at these mining towns (hat they die off vvhes the lodes 
which they work fail. The old towns of Mexico and Peru are 
instances of this, as are also the towns in Nevada which died with 
the exhaustion of their mines. Thus the population of Virginia City 
fell from 11,000 in 1880 to 2.700 in 1900. and that of Eureka was 
reduced from 4,200 to 800 iohabiUnts in less than twenty jeora. 

In modem times, towns have grown up through the influence of 
industrial activity alone. The attraction of industry was very active 
from the time when mechanical inventions forced machinery to be 
taken to the streams which supplied motive force. Many mountain 
villages of rural nature then grew up into little towns in proportion 
to the amount of energy at Ihnr disposal. For instance, large 
towns were founded and grew up at Manchester, Leeds, and Brad- ' 
ford on the two sides of the Pennincs. The same may be obsenevl 
in Che Untied States along the Fall Liac, in New England, and at ' 
Saint Paul-Minncapolis. 
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The modern t)pe of mduslrial tonn, a type almost unknown until 
the end of the nineteenth century, owed its appearance to coal. 
Within our own time, coalfields with their potential mechanical 
power ha\c become, nearly everywhere, the support of groups of 
new towns, often with several kinds of industries. These towns, 
as they grew, joined with their ndghbours, to form enormous mul* 
tiple towns, to which the name ‘conurbation’ is sometimes given. 
The Ruhr coalfield alTords the most e\traordinary instance of this 
type, with the towns of Essen, Diisseldorf, Dortmund, Duisburg, 
Gelsenkirchen, Elberfcld, Barmen, Bochum, Krefeld, Oberhausen, 
and Munchcn-^tadbach. The French coalfields in the dcparlcmenis 
of Pas*de<IaJais and Nord and the Belgian BorinagccoDtainsimilar 
I collections of towns, and the English ‘Black Country’ is another 
; cTcelleot eramplc. This kind of urbanisation certainly bears the 
mark of the Industrial Revolution, 

The industrial town has not remained the monopoly of coalfields, 
for it is found wherever coal or other form of energy can be cheaply 
transported. Then routes, means of transport, and traffic resume 
their rights in the creation of towns. Ancient cities to which coal 
can be taken by rail, riier, or canal, have all acquired a new lease 
of life. Their factories have attracted crowds of workers whose 
dwellings form an urban cluster. But this duster depends on 
traffic for lU supplies of raw matenal. for the despatch of its manu> 
factuFes, for its supplies of food, and for the movement of its workers. 
That u why, in modem limes, all commercial towns have added an 
industrial quarter, and there is no brge seaport that has not become 
industiul. 

Even m andent times, as today in some underdeveloped countries, 
it may be said that the todusUial mode of life was concentrated 
in commercial towns. In these, merchants gather who con direct 
production, because they are in pennanent touch with the markets. 
This is why, in ancient dines, entrepots like TjTe, Athens, and 
Rome built huge workshops to house varied crafts, and why African 
towns like Zinder and Kuka, which were meeting places for caravans 
from the Sahara, became centres of industry for blacksmiths, gold- 
smiths, weavers, and dyers. 

Human selection, sometimes even the will of a single individual, 
is enough to found a town that flourishes and grows. Here are 
some examples In the first place, there are garrison towns founded 
( w ith a political or a military object in a conquered country, in order 
, I to protect colonists planted by the foreign power. Such are Chester, 
Colchester, and other towns m England which were founded as 
Roman coloniae. Then there are the many basiiJes in south-western 
France and the many German towns which were intended fo phtttl 
colonies of Germans in Slav countries, as well as the English towns 



TOWNS 


445 

established in Wales. Their function was mainly to ensure safety : 
hence the concentration on defensive features. To the same type 
belong all towns founded near castles and monasteries. 

Secondly, royal residences have sometimes been due to the rvhfni 
ofamonarch. TheconstantpreseuceofJeadmgpersonsin tbeslalc 
has promoted them to the rank of political capital : Versailles, Karls. 
™he, Berlin, The Hague, Brussels, and Madrid are instances of this. 

77u'rij|y, there are political capitals which have been deliberately 
f ounde d to perfbnn this function only. It may even happen that 
these administrative towns are precluded from certain activities 
which Would like to enter them, but which, if introduced, would 
harm the special functions of the towns. Thus, industry is not 
allowed to exist near the admiaistrative centre of Wasbinston. 
Ottawa and Canberra were also founded to be state capitals. In 
recent yean, Brazil has rejected Rio de Janeiro as its capital, and is 
creating, out of nothing, an artificial town known as Brasilia, in ' 
the interior of the country. 

Pou^y, strategic capitals have been founded in quite as artificial 
a fashion, to^^fend a threatened frontier by means of a firmly 
p lant ed and strongly defended centre of population. Edinburgh was 
ia turn an Angfian fortress against the Celts, then a stronghold of 
the Scots against the English. Peking, l>elhl, and at one time 
Petrograd (Leningrad), were also strategic capiuls. When strategic 
conditions change, such capitals often move their position. Thus 
Moscow has replaced Leningrad as capital of the 1/.S.S.R. 

Fifthly, religions towns are founded around a sanctuary or the 
tombjof a saint. Olympia and Delphi had such an origin in ancient 
linw. Today there are Mecca, Lourdes, and Lhasa, periodically 
visited by vast crowds which sometimes travel by the most modem 
foiws of transport. 

Lastly, university towns, which are sometimes ancient and live 
mainly by 'their intellcctua) functions, like Oxford (until it became 
swamped by modem industry). Cambridge, and Louvain. In the 
United States, some towns have been founded sokiy to be centres 
of learning, and in them the function of univ ersity takes precedence 
over all others. 

There are also mulu'ludcs of spcaol towns that have sprung up in 
recent times owing to the ease and speed of travel, which enables 
people who arc bent on pleasure or who are seeking a cure, to go — 
sometimes very far—to find a resort which may give them rest, 
amusement, or healih. To thU type belong the hilJ-stations in hot 
countries, like Simla or Dalat, where Europeans and wealthy local 
people can stay high up in Ihehills to escape the tropical hot season. 
India, south-east Asia, and Africa have several such towns, which 
resemble both spas and tourist resorts. 
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The modern t>pe of industrial town, a type almost unknown until 
the end of the nineteenth century, owed its appearance to coal. 
Witliin our own time, coalfields with their potential mechanical 
power have become, nearly everywhere, the support of groups ot 
new towns, often with several kinds of industries. These towns, 
as they grew, joined with their neighbours, to form cnomous mul- 
tiple towns, to wluch the name ‘corturbation* is sometimes 
The Ruhr coalfield affords the most extraordinary instance of this 
type, with the towns of Essen, Diisseldorf, Dortmund, Duisburg, 
Gelsenkirchen, Elbcrfeld, Barmen, Bochum. Krcfcld. Oberhausen, 
and Munchen-Gladbach. The French coalfields in the ddparlemeiUs 
of Pas-de-Calais and Nord and the Bdgian Borinage contain similar 
Icollections of towns, and the English 'Black Country’ is another 
excellent example. This kind of urbanisation certainly bears the 
mark of the Industrial Revolution. 

The industrial town has not remained the monopoly of coamcids, 
for it is found wherever coal or other form of energy can be cheaply 
transported. Then routes, means of transport, and traffle rwume 
their rights in the creation of towns. Ancient ciues to which coal 
can be taken by rail, river, or canal, have all acquired a new l^e 
of life. TTicir factories have attracted crowds of workers whose 
dwellings form an urban cluster. But this cluster depends on 
traffic for its supplies of raw material, for the despatch of its manu- 
factures, for its supplies of food, and for the movement of its wooers. 
That IS why, in modern times, all commercial towns have added an 
mduslnal quarter, and there is no large seaport that has not become 
induslrial. 

Even in ancient times, as today in some underdeveloped countne^ 
It may be said that the industrial mode of life was concentrate 
in commercial towns. In these, merchants gather who can dir« 
production, because they arc in permanent touch with the market^ 
This IS why, in ancient limes, entrepots hke Tyre, Athens, ano 
Rome built huge workshops to house varied crafts, and why Afncao 
towns like Zmder and Kuka, which were meeting places for caravans 
from the Sahara, became centres of industry for blacksmiths, gol 
smiths, weavers, and dyers. • j -j l 

Human selection, sometimes even the will of a single individual, 
IS enough to found a town that flourishes and grows. Here am 
some examples. In the first place, there are garrison towns foundea 
I with a political or a military object in a conquered country, m order 
I ‘toprotectcolonistsplantedbylheforeignpower. Such are Ch«ter, 
Colchester, and other towns in En^nd which were founded 
Roman coloniae. Then there are the many bastides in south-western 
France and the many Gentian towns which were intended to plan 
colonies of Germans in Slav countries, as well as the English towns 
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estaUished in Waies. Their function was mainly to ensure safety: 
hence the concentration on defensive features. To the same type 
belong all towns founded near castles and monasteries. 

Secondly, royal residences have sometimes been due to the whim 
of a monarch. The constant presence of leading persons in the state 
has promoted them to the rank of potiticai capital : Versailles, Karls- 
rohe, Berlin, The Hague, Brasses, and Madrid are instances of this. 

Thirdly, there are political capitals which have been deliberately 
f ounded to perform this function only. It may even happen that 
these administrative towns are precluded from certain activities 
which would like to enter them, but which, if introduced, would 
harm the special functions of the towns. Thus, mdustry is not 
allowed to exist near the administrative centre of Washington. 
Ottawa and Canberra were also founded to be state capitals. In 
recent years, Brazil has r^ected Rio de Janeiro as its capital, and is 
creating, out of nothing, an artificial town known as Brasilia, in 
the interior of the country. 

Fourthly, strategic capitals have been founded in quite as artificial 
a fashion, to defend a threatened frontier by means of a firmly 
planted and strongly defended centre of population. Edinburgh was 
m turn an Anglian fortress against the Celts, then a stronghold of 
the Scots against the English. Peking, Delhi, and at one tune 
Petrograd (I^oingrad), were also strategic capitals. When strategic 
conditions change, such capitals oRen move their position. Thus 
Moscow has replaced Leningrad as capital of the U.S.S.R. 

FiAhly, religious towns are founcted around a sanctuary or the 
tomb of a.sau3t. Olympia and Delphi had such an origin in ancient 
limes. Today there are Mecca, Lourdes, and Lhasa, pcnodically 
visited by vast crowds which' ^niciimes travel by the most modem 
forms of transport. 

Lastly, unrvCTsity towns, which arc sometimes ancient and hie 
mainly bylhelr intellectual functions, like Oxford (until it became 
swamped by modem industry), Cambridge, and Louvain. In the 
United States, some towns have been founded solely to be centres 
of learning, and in them the function of university takes prccvdcocc 
over all others. 

There are also muluiudes of special towns that have sprung up in 
recent times owing to the case and speed of travel, whicli enables 
people who are bent on pleasure or who are seeking a cure, to go — 
sometimes very far — to find a rcson which may give them rest, 
amusement, or health. To this type belong the hiil-siations in hot 
countries, like Simla or Dalat, where Europeans and wealthy local 
people can stay high up in the hills to escape ihc tropical hot season. 
Iwiva, «!wVtv-ca‘A Asia, and A&ica. have weserat svseVv vowtvs, which 
resemble both spas and lounst resorts. 
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Watering-places, sucli as Harrogate, V'ichy, Carlsbad, Wiesbaden, 
and Bath; summer stations in the mountains; seaside resorts such 
as Eastbourne, Brighton, TrousiKe, Biarritz, and Atlantic" City, 
which attract enormous crowds, anil winter resorts such as Nice, 
Monaco, Cannes, and Miami (Florida)'all belong to a generation of 
towns whose development was engendered both by the provision 
of rapid transport facilities and by the great increase in population 
m industrial towns. These towns, to which people go for amuse- 
ment, for boIida>s, eras tourists, liave sprung up in countries already 
overcrowded with big towns and where the tempo of life forces man 
to escape periodically from his environment. 

These classes of towns being the creation of autocracy, religion, 
or fashionable whim, cannot grow without the continuance of the 
ps>-chological factors that created them, or unless civilisation's 
powerful aid is added to their intrinsic attraction for enticing large 
numbers of people. 

For all these reasons in most European countries nowadays a 
great number of dilTcrenl types of town may be seen, which fulfilled 
many functions in the past and still fulfil many today. They sprang 
up at various periods, and many of them represent the survivals of 
an economic past that is no more. 


TiiE sins or Tow>is 

Towns arc mainly dependent on ihcir geographical position, 
which determines their relations whh the outside world. Their 
general situation, however, includes a wide area which may be 
well pl^d in relation to natural routes. But within that area lies 
one unique point, the topographical site that localises the town and 
gives it Its character. In order to fuliU its function, the human 
grouping which forms a town, however primitive it might be, must 
assemble particularly valuable forms of wcalili and work and thus 
accumulate a store of resources. So it is not surprising that when- 
ever men have feared for the safety of their towns, they have chosen 
defensive sites to protect them. 

Defensive Sites. — Nature oflTcrs a whole range of defensive sites 
which towns have not failed to use, even though their growtlt might 
be hindered. First of all, there are steep-sided hills that arc ddficult 
to climb, cither completely isolated in the middle of a plain or 
hollow, or else merely at the tip of a promontory. These arc the 
acropoles or oppida, naturally strong, but none the less additionally 
strengthened by ditches and ramparts. In ancient times we find 
Athens with its Acropolis, Thebes with lU Cadmea. In Scotland 
there are Edinburgh and Stirling perched on volcanic necls ; in 
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Valky-siie in mouniams— Mom, la ihe Jura. 


Germany, NOmberg, Tobigen. and Meissen; "jj'X’ 
Orvieto, and Pcnigia. In France ihCTC is Laon , „ 

^vhich stands in front of the Parisian tertiary 
resisted erosion o«ing to its cap of ‘'‘l'"'" the 
stone). Theia is also Angonleine on its ^alk Ml nse oolms me 
valley of the Charenle. Very oflen. considera ions of defenre M 
nroilcd over all others. Thus, the original posiUon ol fW 
Sn the Acropolis is not on llie sea. It was “»'y 
acUvities developed, and when there vvas no '“"Ee" “>',J?p“ „s 
safety, that the town spread towaids the sea and that the 

" TMraeander of a rii er may olfer a s^ial 
oosition Not. of course, meanders that wander over flat / 

Ld threaten the town with Oood, bat incised ^fSem 

terrain For example. Durham stands on a meander of Uie 
onTSUaLon on a similar bend of the Doubs. Cahors, ToWo. 
T^m^^nie. and Consianiinc in Algeria arc old town* vh 
make use of simibr positions. 
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Fio 20 .— Town Sitcs. 

In traosNerse \al]i:y— Cbambiiy. in Ihe Alps. 

The belt of water round islands makes defensive positions on 
which many towns have been built. Seaports like Tyxe, Bombay, 
Singapore, Hong Kong, and New York have tlius sprung up on 
off-shore islands. 

Away from the coasts, on important routes, towns have been 
built oil spots where rivers are eauest to approach and to cross. A 
narrowing of a valley, a ford, or an island are an inducement for 
routes to cross the nver. An island, for instance, reduces the 
breadth of the stretch of water and so facilitates the construction of 
a bridge. It also affords a refuge for a settlement which often makes 
an abusive profit of us position. At Amiens, the Somme divides 
into some ten narrow channels whi^ flow round islets on which an 
early town sprang up. The He de la Gt€, the cradle of Pans, made 
the crossing of the Seme easy and from the Middle Ages provided 
a protected site for the town. The earliest settlement in Berlin 
similarly occupied an island m the nuddle of the Spree. 



Ro. 21 —Tons Sms. 

In 4 meuider-~Re\u). in the Anjennes. 

GcneraJIy speakioj, ui all its uianiftstalions, whether as swamp, 
lake, or slream, water affords a multitude of defeosue positions. 
Its proximity sometimes has drawbacks, but in spite of that its help 
was in the past greatly relied on for defence. Consequently, many 
towns which were later to deplore its presence, especially in our 
limes when internal peace and continuous traHic are normal condi- 
tions of life, sought it out at first as a necessary condiuon of ihcir 
existence. Later, they have had to modify their disposition, so as 
to have an easier approach, as was done in Poandn, Strasbourg, 
and Mantua. Originally. Hamburg was not built to take advantage 
of the irainc oa the Elbe, or of the tidal estuor)’, or of the sea 
approaches near by, but was placed in a defensive position in the 
swamps of the Abtcr. The prolcaion of water explains the structure 
of some aquatic towns in Sumatra and ilomco. These towns arc 
built on the branches of streams nliere the pili^dwellings arc cut off 
by the flood tide every day. 

Ecoaomlc Sites, — When there ts ao pressing need for defence, louns 
arc placed directly in useful positions suitable for carrying out their 



450 uuxtAN sinmtcvr 

functions. Quite unlike the fortress towns, their site has often to 

be modified so as to be made more convenient and more accessible. 

Some harbours on the banks of a smtable river channel, open >ct 
sheltered, have grown into large towns : Shanghai on the Hwang Pu, 
Recife G’ernambuco) in an opening in the line of coral reefs which 
make the coast inaccessible ctsewhen^ Antwerp on the concave bend 
of the deep channel of tlic Scheldt, and Liverpool at the mouth of 
a small creek on the bottleneck estuary of the Mersey, strongly 
scoured by the tide. 

Economic advantages simihrly explain the establishment of 
towns on rapids or at the lower ends of lakes, as in Zdrich, Luzern, 
Thun, and Geneva. 

Other towns have preferred positions in Uie middle of cultivated 
plains. ThcancicntciticsofEgyptarcancxampie: they were always 
threatened by the Nile floods, but were raised on artificial mounds 
which in turn were held by supports. Others again arc situated at 
the mouths of natural waterwa>s which have had to be closed by 
dykes to keep out floods, Amsterdam, Rotterdam, and many other 
towns in the Netherlands arc built on such dykes. 

It is clear that experience has revealed drawbacks in town sites, 
which were not noticed by the pioneers. But the force of inertia, as 
common to human settlements as to other forms of life, has never* 
iheless kept the towns in their original positions, even where these 
are recognised as faulty. Hard work has been called for when it 
has been necessary to modify a position, to strengthen it or to make 
It healthier. In this way the big town has in many cases become 
the maker of its own site. Some quarters of Amsterdam are com- 
pletely built on piles ; parts of Victoria in Hong Kong have been 
reclaimed from the bay by filling up the shallows with carth- 

Changes of Site. — Clianges in condiUons of safety as well as in 
general economic conditions have led some towns to rectify their 
topographical position in order to secure greater comfort or to make 
them more practical. These towns have therefore had to be moved. 
Such a removal would be impossible for a large urban agglomeration. 
But the phenomenon is not unknown in small towns. The borough 
of Old Sarum, said to be of Celtic ori^n, was perched up on a 
waterless chalk hill. It was moved down into the Avon valley 
to become Salisbury. 

In feudal tunes, the whole population of D^ols went off to find 
shelter at Chateauroux. Sometimes towns have moved twice. For 
instance. Sancerre began as a Cellic oppidum, then it became the 
Roman town of Saint Satur in the valley of Uie Loire, and lastly, as 
a Fran^sh town it climbed up again on an oppidum. Many examples 
could be given from ancient times, such as Rhodes, and from Gallo* 
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Roman times, such as Bibracfe-Aotun. But curious movements of 
tovms have also been seen in modem times. Chicago, for instance. 
wWch was founded on ground that was loo low, was often flooded 
during storms on Lake Michigan. It was completely rebuilt on the 
spot, after its site had been raised by being filled with earth. More 
recently, Pittsburg has been reconstructed. 

The progTKs of hygiene and town planning nowadays involve the 
demolition of old quarters in some towns and their reconstruction 
according to quite new plans which make the old town unrecognis- 
able. Thus, during the Second Empire, Pans was completely 
transformed as a result of Haussmann’s great work. On the other 
hand, for sentimental reasons, towns destroyed in the second world 
war have sometimes been rebuilt exactly as they were in 1939 
(which means as they had been for several hundred years) — the old 
centre (Stary Miasto) of Warsaw, for example, and parts of other 
Polish cities such as Gdansk and Opole. 

The town, which is certainly the most typical form of fixed, 
stable, and settled dwelling-place, is therefore, like rural settiemencs 
and communities of people, also subject to the laws of movement, 
even if its movement follows a slower rate and is not without 
resistance. 


MAtfr PERIODS OF TOWN CROWTII 

Consideration of all the factors that have caused towns to spring 
up leads to the conclusion that, within the course of history, there 
have b«eD some periods that have been more favourable than others 
to the rise of this type of human establishment. Bnsk town growth 
is noticed in times of busy trade movements, at times when iniemal 
and external colonisation has brought on human displacements and 
migrations. But it is noticed also in lime of iasecunty, when some 
communities have been dnven to adopt this manner of uniting for 
defence. Hence every period of town growth is not one of splendour 
and prosperous civilisation. A high-pressure commercial life due 
to mtensivemovement along the arteries of trallic is needed to make 
towns into strong, living organisms. 

In ancient times the increase in the number of towns occurred at 
the time of the two great colonising periods, of the Greeks and of 
the Romans, due to a commercial spirit and to the migration of 
colonists to form seUlcracnts. As early as the seventh century a.c. 
Greek colonisation started from the cities bordering the Aegean. 
The colonising movement derived lU energy from the cvpansion of 
trade. The strongest and more venturesome of these manifcvtations 
did not come from the shores of Europe, nor from .Mcgara or 
Corinth, but from Asia*. tiomPh(CCtta,ftomRVio>Sts.aniiaW««aii 
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from Miletus. Thus, there were founded on the shores of the 
Mediterranean a whole series of colonies destined to receive Greek 
traders and settlers and to establish them right in the midst of a 
native environmenL These towns were Naupactos, Cyrene, Mas* 
silia, Neapolis, Putcoli, Paestum, and later, Alexandria (331 b.c.), 
Salonica (316 B.c.), Prienc, and Damascus. 

Similarly, from the last century of the Republic, numerous Roman 
colonists founded a sprinkling oKowns over vast territories reaching 
to countries far inland, along big rivers and main traflic routes from 
the plain of the Po and the Alpine lands as far as Great Britain, the 
Rhineland, the East, North Africa, and the Black Sea lands. Among 
them were: Aosta, Turin, Ljubljana, Autun, Lyon, Trier, Mainz, 
Cologne, Strasbourg, Lincoln, Chester, York, Chichester, Win- 
chester, Istambul, Antioch, Anlinoc (Sheik Abadeh), Timgad in 
Algeria, and Volubilis In hforocco. From the western to the eastern 
ends of the ancient world town life bears the mark of Roman 
colonisation. It was by this kind of settlement that the Romans 
ensured the permanence of ihcir colonies and the secunty of their 
civilisation. 

In ancient times, the period of prosperity of the best endowed of 
the embryo towns coincides with the time when each civilisation had 
control over the main traffic routes and made use of them. Each 
penod could then bequeath to its successor a number of big towns 
which continued to flourish for a long time merely on account of 
their permanent advanuges. There were Tyre and Carthage, which? 
were founded by the l^oeniciaos; Miletus, Athens, Alexandria, [ 
Massiha, and Tarentura which were founded by the Gre eks ; the ' 
great provincial capitals including Antioch, DamascuK and Lyon 
which controlled the eastern and the western routes that the Romans ^ 
had created; and above all, Rome, the centre on which all the sea 
and overland routes converged. 

When the fall of the Roman Empire destroyed the organisation 
and secunty without which towns cannot exist, these were deserted 
throughout western Europe, losing their populations to the country- 
side. In the confusion whi^ ensued, freedom of movement on the 
roads disappeared. No more peaceful roads meant no more inter- 
national trade. Moreover, these roads, which had previously con- 
vejed trade and wealth and whose neighbourhood had been sought 
after, became places to be avoided. They brought the barbarian 
hosts, and with them death, arson, plunder, and misfortune. Con- 
sequently, people shunned them, and communities fled from the 
towns exposed to the dangers brought by the roads and settled far 
from the ancient highways. 

The seeds of town life were able to grow again, however, as soon 
as order was restored and maintained by an organised force and 
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commanities were abfe to re-form. Then defensive towns 
sprang up in plenty, and gradualiy towns arising from coJonisation 
followed; but as always, the most jwwerful towns were those fed 
and enlarged by trade. 

From the moment when castles and monasteries became refuges 
for defenceless people, a whole swarm of httJe towns sprang up 
spontaneously to serve as a centre for everything the communities 
could wish to protect. Such new towns were usually placed under 
the protection of a Feudal stronghold, but they were independent 
of the castle. Sometimes, they stood with the castle on top of the 
hill, as does Castilian in Dordogne. Sometimes they stood on the 
slopes or at the foot of the hill as do S^v^njc-fe-Ciiiteau, C/arche, 
Liverdon, Chatcau-Thie/ry, Chateaurou;!, Loebes, and Niorl, At 
other times, again, town and castle stood on low ground, side by 
side, as at Chatellerault, Montferrand, and Mirepoix. 

Similarly, many towns owe their origin to a monastery near which 
they found, at first, the same secunty as near feudal castles. Moissac, 
Saint Omer, Saint Did, Saint Emilion, Auiillac, are examples of this 
In Italy and Germany, many h'tUe towns are fouod standing in the 
shade of a castle. Tliey are not so common in England, where 
after the Norman conquest the king himself undertook to maintain 
order; but they are not wholly absent, as the following testify: 
Durham, Kenilworth, Newark, Hexham, Wanwh. Norwich. 

Some medieval towns were also founded during periods of 
colonisation. The town was a refuge and protection for the settlers 
established in a fresNy peopled land. To this type of town belong 
all the bastida, the Mlleneutes, or the sauteiats in France which 
were founded mainly from the twelfth century m the south-west by 
the barons and the kings, in order to protect the rural population in 
their domains and to defend Ibcin against ncighbourmg barons and 
kings. In the north and east of France, barons like the counts of 
Flanders and the dukes of Lorraine also founded such towns, but 
the greatest town-builders Herein the south, the counts of Toulouse, 
then the kings of France and the kings of England. 

All Aquitaine, from the Central Highlands to the Pyrenees, was 
in this way spnakled with Fortress-lo^vs, which can be counted in 
hundreds: Sao\etcrrc-de-Biam, La Salvciat, Castclnau U’Auros. 
Sauveicrred’AveyTon, Vjlleneuvc-sur-Lot, and many more. Many of 
these bastides have not grown into big towns. Some disappeared very 
quickly, others arc no more than just hamlets; others, however, 
like Montauban, have kept the appearance and the life of a town. 

German seiilcmcnt went eastwards on the temtory then occupied 
by the Slavs, and is marked by towns founded mainly beyond 
the Elbe. In this way, hundreds of town* sprang up in Pomerania, 
the marches of Brandenburg. Sdests, Sohemia, and right into the 
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Carpathians. They were meant to protect, in occupied country, the 

chief organs of Germanic lif^ naiady soldiers, leaders, priests, and 

tradesmen. 

In the Saxon period, such towns were especially numerous in the 
Harr region: Nordhausen, Quellinburg, Coslar. In the twelfth 
and thirteenth centuries there appeared one after the other: Lipp* 
stadt, Hamm, Salzwedel, Brandenburg. Magdeburg, Hamburg, 
Brunswick, Lubcck, KSniggratz, Dudweiss. Pilsen. Frankfurt-an- 
der-Oder, Berlin, Wismar, Rostock, Stettin, Breslau, Danzig, Konigs- 
berg, Thom, Posen, and many others. Many of these towns were 
gisen Slav names again after 1919 and 1945.‘ As with the French 
basiiJcs, many of these German towns disappeared almost at once, 
or base survived as villages. Others have become large towns, 
whenever they have been able to use their advantageous position for 
trading. 

In England, the same kind of basiule is met with, here and there, 
especially on the Scottish border and in the Welsh marches, where 
they were built to check the border raids in the one case, and to 
sene os En^ish bases in the other; Carlisle, Berwick, Newcastle* 
upon-Tjne, la the north, and Flint, Conway, Caernarvon in the west. 

Whatever the origin or age of these numerous towns founded 
m the Middle Ages, those wWch either leroporanly or permanently 
rose above their fellows through wealth, size, or population, owe 
their success essentially to the currents of trade they hav e been able 
to attract and retain. Consequently, there exist several groups of 
large towns which have not prospered at the same pace, because 
trade routes have fluctuated between the Middle Ages and our own 
limes. 

A first geographical group is formed by the towns of northern 
Italy; Venice, Genoa, Milan. Florence, and Rome which keeps its 
leading part as a Christian capital. Secondly, there arc the German 
towns north of the Alps, on routes that issue from the mountain 
passes, such as Nlimbcrg. Frankfurt'orn-Main, Prague. Munich. 
Augsburg, all of which are on trade routes towards the north. A 
third group includes the famous Hansa towns of Cologne, LCbcck, 
and Hamburg, which were centres of attraction for trade from the 
south and from the sea. Lastly, there is the group of Flemish towns : 
Glicnl, Bruges. Ypres, Mcchclco, and Louvain, which were followed 
bicr by Dutch foundauons. None of these big towns succeeded 
even at the time of their zenith, in collecting the colossal masses of 
population which arc charactcnstic of big contemporary cities. 

The modem age forms a third period in this history of urbanisa- 


• BfcUiu-Wroctiw. SiclIm-SiSMuo. Diai.s-GAliiik. •niom-Torufl. Pi»en- 
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lion. Certainly, since the Age of Discovery, the world's economic 
development lus steadily favoured the growth of towns and the 
strengthening of urban functions. But since the nineteenth century, 
the introduction of the machine age with its large-scale industry has 
added to tovsns in old countries an enormous flood of population, 
sometimes emptying the countryside to tlie advantage of the towns, 
bringing to them vast amounts of energy and a commercial influ- 
ence which none of the old techniques used in the Middle Ages 
would hase been able to achieve. Moreover, the swarming m all 
parts of the world of Europeans, imbued with urban civilisation and 
natural founders of cities, has given birth to large numbers of new 
towns, first in North America, then throughout the southern hemi- 
sphere, and more recently in Soviet Asia and in the frozen regions 
of the north of Canada and of Siberia. For a long time these new 
towns ha\e been inhabited mainly by tlie descendants of Uicir 
European founders. Like the cities of ancient times and the medieval 
Gennan towns, they contained an expatriate population in the midst 
of a natise environment which was sometimes hostile, but which 
was always far below the standard of avifisa tion of these Dewcomers. 
These new towns have often been the pioneer media and the in- 
structors of less advanced peoples in the higher forms of cis ilisation 
and technique. In Brazil, the Argentine, and Australia, the towns 
have been active agents in increasing the exploitation of the land, 
in reclaiming it, and even in making it heoiiluer. 

Nowada>s a great trend towards urban life is observed in many 
countries that so far had remained unwilling to accept its ways, or 
in which there have existed only towns founded by foreign Im- 
migrants. Following South America, Africa is now the continent 
where towns multiply and develop at a quicker rate than anywhere 
else in the world. It looks os though the native African people, 
who have hitherto been essentially niral, have taken lessons from 
the town-dwelling and town-building whites. 

The enormous growth of all the world's towns and the proliferation 
of urban centres in countries hitherto containing little town life, 
form the two charactcnslic phenomena of modem times where 
industry has spread everywhere and where the increase in the speed 
of uansport, which would have been inconceivable twenty years 
ago, has mslillcd new energy into the Dow of trade. 

This colossal urge to found towns, which by its strength and dis- 
tribution over the globe challenges all comparison with the past, 
began fairly modestly with the vast migrations that followed the 
Age of Discovery. Ilie migration of a multitude of traders and of 
European settlers into the new countries involved the creation in 
each colony of rxsircs of iratie which colkxled the produce of tl>e 
country and despatched it to Europe, lienee the nsc of towns, some 
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“^Modern town growth, which goes on under our very eyes, has 
thrown up monster cities of a colossal type, veritable proving 
co\ered with houses, continuous groups of towns forming conurba- 
tions, which is a massive kind of human settlement hitherto un- 
known and capable of existing only by its ability to attract people 
and commodities from without through a close and prolonged net- 
work of traffic lines. 

/ These gigantic cities have, like living organisms, a complex 
rhythm of life, the functioning of which may be jeopardised by the 
very size of the urban entity. Many of these towns of the industrial 
era or of the present age have sprung up spontaneously and have 
produced a disordered outcrop of suburbs and surrounding built-up 
areas with no development plan. Others have grown so quickly 
that their increase could not be kepi under any sort of supervision 
or control. In too many cases, therefore, and notably in Asiatic 
towns, the result has been an accumulation of houses around 
tortuous streets and in too narrow a space. Many of live Euroiwan 
to’ATJS are encircled by well-populalrf but ill-regulated suburban 
areas, which act as a stranglehold on traffic and gradually stifle the 
ancient city centre. These suburbs which have arisen too quickly 
and consist of houses without comfort which soon fall into a state 
of disrepair, have created dan^rous agglomerations of hovels : the 
slums of EngLsh towns or the corons or courses, i e. miners’ quarters, 
of certain industrial towns in Fraoce. At the beginning of the 
twentieth century, there was scarcely a town in Europe or AmenM 
which had not its swarms of wretched and insalubrious quarters. ^ 
the new countries, the same defects appeared in the neighbourhow 
of the colonial towns, built by Europeans, which had already 
acquired an adhesion of vurclched living-quarters composed often of 
sh^s, sordid little huts, and even tents. Such, for instance, were the 
shanty-towns (pitlonvllles) of the African cities, and the/ore//af of 
Rio de Janeiro. The old city centres simultaneously suffer^ con- 
siderable changes, for most of the old residential areas deteriorated. 
Sometimes the former middle-class occupants went out to new 
distncts, leaving their old homes to petty tradesmen, who were not 
in a position to maintain the properties. Sometimes there was M 
exodus of the inhabitants from the central area, which was turned 
over to offices, government departments, and business houses. 

Confronted with the spontaneous transformation of towns, 
economists have wondered whether thdr evolution could not be 
foreseen and regulated and whether the town could not be con- 
structed on technicallioes, bkea block of flats or a factory, according 
to plans which would ensure the proper accomplishment of its 
various functions, while allowing for a logical and ordered develop 
ment. The modem age would thus become an age of *neo-technical 
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town planning. Various town phnners have therefore applied them- 
selves to the problems of reconstructing ancient towns and adapting 
them to the demands of modem Jife, in which the requirements or 
hygiene for great masses of humanity are paramount, as are also 
the requirements of traffic. While differing in their conceptions, all 
are agreed on the necessity of organising the planning of the town, 
^e_distribution ofits activities, of its network of traffic and on the 
allocati^ of specific areas or sectors to specific urban functions. 
As a ^oeral rule, they seek to define one or several residential areas, 
provided with amenities and green open spaces, an industrial area, 
generally on the outskirts or situated near the town, a commercial 
and administrative area in the centre of the town. 

Other designs aim at shaping a very large town into an aggregate 
of relatively autonomous districts, each one containing its owm 
industries, blocks of flats, commercial centres, and cultural amenities. 
This island structure has the advantage of alletiating the internal 
traffic by placing shopping centres and jobs within easy reach of 
each group of persons. 

Almost everywhere in the New World, then somewhat later in 
Europe, and in our own time in Africa, urban arrhltecture has 
developed in height. Typical of this urban construction is the sky- 
scraper, eonceiv^ originally in New York but reprodured increas- 
ingly ohen, particubrly during the last twenty years, throughout the 
entire world. The skyscrapers of America are enormous structures 
of thirty to sixty storeys and are as a rule commercial centres rather 
than residential buildings. Centrally heated and oir-conditioned on 
all floors, provided with restaurant rooms and all amenities, supplied 
by direct, express or intermediate elevator services with com- 
municatioR between the different sectors of each floor, each of these 
constitutes what is in fact a city containing more inhabitants than 
an urban district and even than many a small European town. 

However, the American town planners ofloday are cntical of this 
pattern of excessive vertical concentration. Its major defect is 
that it discharges into the street at one time enormous masses of 
pedestrians. Some of these buildings contain five or six thousand 
persons, who pour into the street from the lifts in the few moments 
of closing time and artificially create a mass eruption, assembling 
in a single street, which has suddenly become too narrow, the popula- 
tion of a small provincial town, thus blocking all traffic. The aiy 
architects of the New W'orld consider that coocentratfon rn a 
vertical direction should be limited to eighteen to twenty-five 
storeys, under threat of causing the toul collapse of the traffic and 
transport system of a metropolitan city. 

One of the greatest problems of neo-technical town planning is. in 
fact, that oftratne and parking in modern towns. No town m the 
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world more than New York, wWch has 13 million inhabitants, can 

offer a more striking example of this. 

The transport system consists, first of alt, of a network of merto- 
politan railways and buses; lltt*meiro' running sometimes under- 
ground (subway) and sometimes overhead, carried by viaducts on a 
level with the second storeys of the houses. For the crossing of the 
sea-arms (River Hudson and East River), ferry-boats have been 
introduced, and twelve of these cross the Hudson. There is also a 
collection of road and rail bridges, seven across the East 
which two are motorway viaducts, and fifteen across the Harlem 
River, of which two are similarly reserved for the motorway. 
Finally, the George 'Washington suspension bridge spans the 
Hudson, and, in addition, three road and rail tunnels pass under- 
neath, whilst there are two more under the East River and one 
under the narrows between Rkhtnood and Brooklyn. 

Further, the motor traffic requires the provision around the tov«m 
of bypass motorways. A network of ‘parkways* and ‘exprea 
ways’ reserved for fast-moving vehicles, surrounds Brooklyn ana 
Manhattan. To the north of Manhattan five motorways Iwve iM 
peninsula in the direction of New En^and or of Pennsylvanja. On 
the other bank, a motorway emerges from Lincoln tunnel, criKSW 
Newark, and continues towards Philadelphia. There is thus a whole 
network of fast traffic lines, and this saves considerable time ana 
sp^s up all transport. ..... . 

On the other hand, in the towns of Europe, which were built aj 
period when traffic was less dense and less swift, it has often not bOT 
possible to make provision for roads sufficiently wide to cater for 
the requirements of modern transport, although these are essentia 
to 3 large metropolis. . 

Many town planners advocate for old towns a new system oi 
p lannin g, which would parcel out the areas into blocks of building 
of twenty or tWrty storeys, each of which would have on the grouna 
floor all the shops that are indispensable to the daily life 
community. In this way a great part of the internal traffic of the 
towns would be limited to traffic in a vertical direction inside the 
residential blocks, and the street traffic would be alleviated ana 
reduced either to periodic restocking of the retail shops in the ’ 
or to communication between the residential quarters and the 
centres of work. This would be easy along the wide avenues separat- 
ing the residential blocks. 

Other proposals arc to divert underground the motor transport, 
by adapting to its requirements the design for underground railway*- 
Unfortunately, the diversion of traffic underground or overhead 
presents serious aesthetic problems, as well as problems of hygien* 
and finance, besides which there is the added disadvantage o 
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severing all easy contact between the jwdestrian and the means of 
transport which solicit his patronage. 

On the whole, our town planners set the problem on a \sTong 
basis by trying to make the streets of a town too much hke mter- 
urban highways. The character of the latter alters as soon as th^ 
come into contact with the towns. They cease to be high-spw 
traffic channels and turn into areas of contact between those who 
pass through the towns and those who live m them. In a town, 
streets and public squares arc not entirely devoted to transit but 
have definite commercial purposes. These ore to attract pro^spcc ive 
customers so that they will stop and look at the 
store the goods that these customers may want, and to hold them 
ready for sale, as well as to make movement within the town possible. 
It must be kept in mind that towns owe their creation to traffic 
only in so far as obstacles to this existed. Most of the b™' 
obstacles have been an asset to the towns, which have 
prolonged them in order to keep their fonaions as stage halls. A 
sensible town planner would not draw plans raalang traffic so easy 
as to be completely useless to the town through 
Each town poses its own special problems; those 
of Europe ate not the same as those of the "'’'"P 
of the Nbw World, which ate free from the fellers of 
past, fliey dJfer too from those of the, new African wwn a^ 
those which ate rising equally rapidly m other nnderdevelopcd 
territories of the world. 


II.G. — Q 



Chapter 18 

STATES AND NATIONS 


or all human institutions, the state is the most complex and highly 
oreamscd, and geography has the same bearing upon it as upon the 
elementary groups of mdisidual human beings which make up 
Milages and townships. The slate presupposes dominion over a 
territory, and the political life of any society is to some extent 
determined by the environment in which it develops. But the 
state does not simply define territorial bounds ; it is a social reality, 
independent of the race relationships of the human groups which 
make it up : political geography studies nature and the geographical 
form of stat^ their ties with the natural landscape and human 
environment ; it is the science of those phenomena which mark the 
vanations between the political communities of mankind. 

The science of the slate lies basically in three separate sciences ; 
economics, sociology, and geography; but In so far as it is a geo- 
graphical phenomenon, i.e. an organism sprung from a synthesis of a 
human group with its fragment of the earth's surface, the state 
depends essentially upon geographical sciences for the study of its 
organisation and its evolution. 

CCOCtUPKICAL rOUNDATlOS’ OP STATES 

Aristotle, when he wrote of man as a poIiUcal animal, fore- 
shadowed one essential discovery in human geography, which 
teaches us that even the most backward races already possess an 
elementary socui organisation, often more complex than the low 
level of their living suodards could have allowed one to suppose 
possible. 

From prehistoric times, men have lived in organised clans : among 
predatory peoples, gleaners, hunters, and fishermen, often loo 
among pastoral groups, the social unit is the clan, linking the 
members of the same family with several generations recognismg a 
common ancestor, real or mythical. The ancestor is sometimes 
deified, or symbolised by a totem chosen from the animal world 
(wolf, crocodile, antelope, and so on). Each member of the same 
clan scrupulously observes certain rules of life. Thus the Banyoros 
in Onlml Africa forbid the drinking of milk for two days when 
their members have been eating potatoes or beans; often men of 
the same clan are obliged to wear traditional marls on their faces 
or bodies, painted or tattooed. 

462 



STATES AND NATIONS 463 

These small political cells do not always live in isolation. Among 
shepherd peoples especially, clans often group themselves mto 
tribes, of whom the ones best known to us arc the great nomadic 
peoples of Western Asia or North Africa. Some of these big tnbes 
possess a feudal structure: they acknowledge a chieftain (among 
Arabs, the Sheik), who owns flocks and reigns over the tribe ^ an 
autocrat ; others form little republics, governed by an assembly ol 
heads of families. , , 

The first form of political organisation among agncultural peoples 
is the village. Like the tribe, a village may be governed by a cm^, 
the ruler of the territory, or by a village council made up ot ewers. 
All these elementary forms of political life offer certain features m 
common : to every member is assigned his own position and work 
to do ; rules for working and living are imposed on each roember ol 
the community ; e%eryone has the pledge of a share in the profits 
of the community. . .... _ 

States present more highly developed forms of polUiwl organisa- 
tion: during the course of history, their numbers have always 
Increased, and the ambition of all peoples, on reaching a 
level of civilisation and power, has ever been to found a nw state. 
If we count as single states such federations as the Unned Statw, tne 
Soviet Union, Brazil, Australia, Mali, and the United R^ubUc. 

we may distinguish one hundred sovereign states on the s 

the number of peoples grouped together and 
widely various their activities, the greater becom« the nw mr 
complex organisation. One would have thought that . 

groups would be formed into clans and tribes, while tlios p P 
showing kinship of race, language, and religion would fom mem- 
selves into states as soon as they reached the stren^ ’‘j ,t.-, ,1,- 
higher civilisation. In practice, it has not been 
existence of states depends upon any 
stitutes a state with a population equal to half that of th 
urban cluster. On the other hand, with over forty million mnanu 
ants, neither the Ukraine nor Manchuria make up 

Ethnic unity may encourage the birth of a state, as was 

Hungary, Bulgaria, and Th^and. But many other sta .. . . 

men belon^ng to very dh-erse races : in Aroenca, . .. 

States and Brazil are nations whose citizens belong t p 
every race on earth. It is most usually found that a s 
formed, tries artificially to achieve a racial entity : Oem y 
to do this between 1934 and 1944. that is after more than naii 
century of existence as a unified and centrahsed domini . 
of language does not specially promote the ° . , ' 

is rare that one common language is used throughout th 
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as may be seen in Sweden, Norway, Spain, and Portugal ; on the 
other hand. Catalan is spoken on French soil in the Department of 
Pyrdn^es onentalcs, French is the language of the Val d’Aosta, on 
the Italian slopes of the Alps j Flemish is spoken in the north of 
France bejond the Belgian frontier. Today, particularly in Europe, 
there may be found well-entrenched polyglot states like Belgium, 
which has two official languages, French and Flemish; or like 
Switzerland which has three, French, German, and Italian. 

Even at the start of political history, language has evidently not 
been a basic element in the making of a state. On the contrary, it 
has more often been a consolidation of political unity which has 
brought with it the strengthening and extending of certain tongues. 
The expansion of Greek towards the eastern Mediterranean followed 
the setting up of the empire of Alexander and the Succession states. 
In the same way, Izitin followed the expansion of the Roman 
world, for pre-Roman Italy was a mosaic of Aryan and non-Aryan 
languages ; at the time of the Punic wars, the various contingents 
facing Hannibal did not all speak Latin, dually there were Pontic 
iollucnces which shaped the speech forms of Antral and Eastern 
Europe, driving back the Roman dalects towards south and west 
Germany, under Germanic pressure. 

Then again a shift of tongues may be noted, which corresponds 
to the shining of frontiers. The use of the French language surged 
eastwards as the strength of that state grew ever greater. At the 
end of the Carolingian era the frontiers of the two languages, 
French and German, were still to be found west of the Meuse and 
south of the Somme. But in the sixteenth century and later, after 
the Tlurty Years War, French advanced strongly towards the east 
and northeast. At the time of the Carolingian Empire, German 
ceased to be spoken on the line of the Elbc-Saale ; a few centuries 
later, it had advanced eastward to the detriment of the Slav 
languages. 

The Chmese state imposed its language and at the same time its 
civilisation upon very mhed races, and in the same way the Arab 
tongue spread with Arab dommaUon over the greater part of 
western Asia and over northern Africa as far as the Sudan. In 
Egypt, the language has altered following the various political 
changes ; during the first centuries of the Christian era, Greek had 
almost taken the place of Egyptian ; with the spread of Christianity, 
Egyptian or Coptic supplanted the Greek, and finally the Arab 
conquest made Arabic the official language of Egypt. 

Id general, the area of a languge does not increase as fast as the 
area of the state which promotes it. Great nations, whose growth 
has been very rapid, often had several languages in their early 
stages, for example, the Persian, Roman, and Arabian Empires. 
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Often the vanquished adopted the tongue ^n^age ’ not 

the contrary has also been seen. 

necessarily the conqueror s own, possessed natural exchanges, 
richer vocabulary, and lent itsel f 

Frequently too, by adopting a lliere 

consciously becomes more separated ft™ . ,v,e„Ueth 

to more sviilten langnapes has adopted a 

centaty. Since 1919, each Central „ Sndite 

national language. Each of th^ inters and journalists 

than popular, created by educated nationalistic 

whose talent has changed Ic^l coov the abstract 

literary languages. The m^nty of J^^e g onfy the common 
elements of the great cmlised languages, and kc P y 
vocabulary of everyday life «ate Turkish state, a 

Neither does religious ““‘‘y Jg" ft " of^ommander of the 

Muslim power whose sovereign hdd the t Attempts at 

Faithful’, extended its ™ie over states, 

religious consolidation have been tnrf subjects. In 

anxious perhaps to establish co^ormity , f Rcforma- 

the sixteSstb century, fa^ ssjih the adv^^ 
tloo, certain statesmen had the idea w sys 
religious uniformity within their differen possible to 

necine quarrels and religious v^rs , states ; 

apply their principle jf^j C^religious dualism which 

even Switzerland was obliged to j- the country. On 

was super-imposed upon the sev-eral b ^ ^torv— the empire of 
the whole the grand “nds empires. 

Alexander, the 7“ always united under one 

and in our own time, the U.S.b.K. na -rid relieions. 

authority peoples of '?0^"®.^*^[75S?eiTitorial units. Some 
States are not predetermined in ^ ^ framework for 

natural regions may closer similarity. Certain 

countries which later overran . . . -j. political life, 

peninsulas have often .vstems which have cut 

especially when protected ^ f'^^^ass • ^thus. Spain, Italy, and 
them off from the conlinenml land ™ .’ nation^ frameworks. 

India were early able thrnatural barriers 

Sometimes men have artifiaally and the Wall of 

by building earthworks ancient states on 

the Piets. One notices too, that die “the banks of a 

earth were all developed in great plains, °gasured a regular 

great river, which rose in e forEgypt.M«opo“'"'^’ 

supply of water. This was cemirfyro Shmsi provinces m 

the India of the Punjab, and bounded 

Central China. These states were situated m very dry areas. 
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oi encircled by deserts and made bailable by Ihc v.3ter supply and 
silt of their great rivers, the Nile. Eiiplitates, Indus, and Hoang Ho. 
Well protected, too, from continental invasions, these countries 
filled their entire natural framevhork and built up a firm political 
entity. Egypt, encompassed south and east by the desert, in the 
north by a sea which became navigable only in the fifth millennium 
BC., in the south by the cataracts of the Nile, formed a perfectly 
sealed-off enclosure, inside which the floods of the Nile created a 
particular social organism and a unique economy^ 

Nevertheless, the existence of a well-marked natural environment 
developing similar ways of life will not of itself bring forthJi state ; 
nowhere, either in the Ancient or in the New World, is there to be 
found a Hyperborean stale which embodies the Arctic regions ; even 
inside the U.S.S.R., these polar territories come within the jurisdic- 
tion of five administrative or political authorities ; the low density 
of settlement and the isolation of the inhabitants who belong to 
various ethnic groups, yet are conditioned to the same way of life, 
exphinthis lack of political unity in reasonably uniform sunoundings. 

Conversely one may note tluit certain clearly defined territories 
have been shared out between different states. The large island of 
Hispanolia is shared by two countries, Haiti and the Dominican 
Republic; Ireland does not belong wholly to the Tree Irish Republic ; 
the Scandinavian Peninsula is divided between Sweden and Norway ; 
the Iberian Peninsula between Spain and Portugal. On the other 
band, Italy spreads widely beyond the Mediterranean Peninsula, 
over the plain of the Po and into the Alps which, geographically, 
belong to central Europe. Thus a stale no more requires racial 
unity for its building than an individual territory. Most nations 
rise on the frontiers of different civilisations or in areas which favour 
the grouping of dissimilar territories with complementary resources. 
Zones of fnction are to be found between mountain dwellers and 
peoples of the plains ; between nomadic pastoralisls and settled 
(wpulations ; between trading groups established on the banks of a 
river or sea and the landowners of the interior; between the man of 
the forest and the man of the steppes ; between the highland shepherd 
and the tree-grower of the well-watered valleys. According to 
Plutarch, the Athenian state came into being aller the disturbances 
of 612 B.C., thanks to a politico-social compromise, in accord with 
the geographical division of Atlica. This allowed a grouping 
together of the highland shepherds (poor men who wanted to see 
established a great democracyX the agricultural people of the plain 
(who included most of the rich families and tended to want an 
obgarchyX and the sailors of the coast, fishermen and traders who 
were anxious for some intermediate though still democratic pattern 
of government. The question was, how to assodate politically the 
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mhabitants of three geographical areas, each with its own way of 
life and its original social structure. 

Other states like Russia and China came into being at the 
boundaries of agricultural and stock-farming regions ; the centre of 
the Chinese state has always been near lines of contact between the 
world of the steppes and the world of the cultivator. There, the 
masters of China has-e always placed their capital and their annies, 
to confront the barbarians from the west and north, and protect 
the toiling masses of peasants and traders who laboured m the 
hinterland. TheChinesecapital was cither at Si-Ngan or at Lo- Yang, 
orPcking. In this vital zone, the Great Wall was built between 214 and 
204 b.c. Finally, otherstateshavcarisenatthcjunctionoftravellers’ 
routes marked out between countries etporting different products. 
In Asia, the Mongol empire was founded in the twelfth century, upon 
the caravan routes linking China with Europe, either via the ancient 
Wghroad of the Gate of Zungaria, or along the tracks followed by 
caravans from Peking to Urga, Chita, and Irkutsk ; there the empire 
of Genghis Khan developed, spreading later southeast and south- 
west towards China and Europe. Its capital, Karakorum, built near 
the upper course of the Orkhon river, became an important centre 
of political life in the ihirfeenlh century. la Europe, during the 
fifteenth century, the Burgundian state came into being along the 
great crossroads of the Sadne valley, at the junction of routes to 
the Mediterranean, Flanders, the ClunDel, and southern Germany. 

The more capably a nation can integrate and combine the various 
operations of mankind, the more likely it is to endure, grow, and 
evolve. Confined within a small sphere of activity, it runs the risk 
of becoming weak and breaking up. In this connection, it is note- 
worthy that the great empires created by nomadic peoples have 
never endured as long as those founded by settled agriculturalists. 
Shepherd tribes, forced to move from one pasturage to another 
according to seasonal clianges, could never attach the same import- 
ance to territorial boundaries as peasants tied to the soil; thus 
they must always have lacked the idea of territorial prescriptive 
rights, foundation stone of the state which is to endure. The great 
nomadic empires have simply been sovereign states with fluctuating 
boundaries, constantly in dispute and upheld only by a powerful 
military machine. Whereas settled states have surviv^ heavy 
defeats in battle and suffered the amputation of part of their pos- 
sessions without losing their identity, a few disastrous battles and a 
weakening of military potental haw been enough to bringdown the 
great empires of the shepherd nilers. 

One sees that agriculture, which is the symbol of union between 
man and the soil, is a powerful factor in the formation of slates. All 
forms of agriculture, it is true, are not equally favourable to the 
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budding yp of gteal poUlical units; ^extensive farmi('geconon\y 
of hot coantries, which lakes do account of saving or stock-piling, 
and allows men to live from day to day at the mercy of famine or 
surfeit, has been unpropitious to the creation of substantial per- 
manent political groups. Thus the state must organise and look 
ahead, gathering reserves in times of abundance against the day of 
famine. Only such men as understand the use and sh^naS out of 
resources, or at least know how to concentrate their energies on 
development, can create a state. Each member must agree to 
forfeit a certain measure of sovereignty and wealth in evchange for 
greater advantages, in the shape of personal security and quiet 
enjojxnent of the rest of their possessions. On the techaioal plane, 
the state reveals a basic human tendency to rationalise e'Cfy activity 
as the level of chillsaiion grows in complevity. 


TlfE OftGVSTSVTlOS OF STATIS 

ViTjen we come to consider our mo«icm states we oolicc two 
elements which are closely linked: (a) a group of hum^a beings, of 
varying ethnic relationships yet claiming an overall high level of 
civiVisatjon: (b) a territory, independent of the fearine of its 
physical geography. The human group is responsible for the con- 
stitution of the country, which depends upon the orpni^mg abUities 
of the group and on its moral qualities, A hard-working and capable 
nation will found a state on territory where lesser men might have 
continued as anarchic tribes; thus Europeans were able to build 
modem states in South Africa. Australia, and Kew Zealand, where 
native peoples had succeeded only in setting up wretched clans, 
hving in a constant state of warfare. 

Territory is an indispensable element in the founding of a state. 
A group of human beings without land to dispose <>f has never 
brought a nation into beveg: for example, the Gypsies live in a 
'diaspora*, that is, dispersed among several states but keeping 
faithfully to their ractal purity, language, and religion- ^Vhen the 
Jews wished to build a state, ibdr first act after 1919 w^s to demand 
the allocatioti of a territory, patiently re-colonising Palestine to 
make the state oflstaeL Thus it is necessary for a group of men 
foundinga state to occupy an area and set up homesteads, harnessing 
its resources, and developing Its wealth on behalf of a community. 
The state thus coordinates a number of regions, the economic and 
spiritual forces of which are able to achieve the common good in the 
face of private interest and as justice best dictates. 

The unifying work of a state finds practical expression in the 
creation of a political centre or c3]Mtal, in laying down tines of com- 
raumcarions (linking the various outlying regions), and to setting up 
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frontiers which define, charaetciise. and protect the national ter- 
ritory. Contrary to what we might suppose, the ‘‘“W “ “ 
state is not to mark out the crtent of its area "“to define its 
frontiers; these matters ate most fiequenlly atttnded “ 
nation lis been consUtuted. Frantiers, indeed are no simply 
boundaries which one might compare ">!! *' ‘‘“"'^HSierio’ 

private estate. Some geographers have desenbed them .1^ ^ - 

sptems, fulfilling the role of boimdancs but hatang as wefi " strategic 
and connectional function, by ensunug eschanges of men and 
exports between neighbouring countries. 

Capitats.-The choice of a capital often reveals ‘J*' 

political thinking behind the making of a sl^te, or national 

capital is to ensure the smooth lunoing of all par ^..uoies a 
biSy. In a compaeUy shaped slate, Ihe 

central position; esamples of Ihis abound, with '■'oscow, Ka^e 
Budapest, Warsaw, and BogolS; 

Haaover; and Berlin at the centre of the old 

Madrid was chosen by Philip II as his capital s'^P f , . .. 

geometrieally central position in Ite Vamc too 

kings of Spain had used either Toledo or ''f ““ iS°„a 

that Washington, which loday appears r o-e area 

to the whole United States, was roughly at the f "JJ 

occupied in 1790 by the Ibirteen Wetated 

state, the capital occupies a central position . ■j^j 

for example, Lisbon, Rome. Athens. Lima, and Sydn^. IM 

ecceatric position of some capiuls om always 

preiudice! of the founding state. When the area sptrads over zon J 

which vary in climate and general eeonoiny. a 

its capitalin Ihe most favourable dislriet. Thus 

every proviaeial capilal in Canada is to be found m the south,, be 

it Quebec, Ottawa, Winnipeg, lal.^^by the 

of Helsinki, Stockholm, Oslo, and Edinburgh is "P'^™ 

greater wealth of those district of the ?"“”?’^™2™,ons' 

capitals of I ran have always been ^aced m | 

s4. Persepolis, or Teheran, ^m .“P>“' ?"l^'bv £ 
Vienna, or Pekioc placed near ihc frontiers administer^ by mesc 
xveil originally fortres^ 
prudent to live, close to the most 

in]?. ar nlaS ofiie city, in the heights of iU ancient ramparts 
q2 
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ihe strands of distant communications vital to the country may be 
caught together; such a position underlines the importance of sea 
communications in the economy of these nations: for csamptc, 
London, Oslo, and Lisbon in Europe and Rio de Janeiro and 
Buenos Aires in South America, 

hforeoNcr the location of the capital may change whencs'cr the 
political or economic concerns of the country themselves alter. The 
rcsiting of capitals is quite a normal process amongst suites whose 
means of communications are rudimentary. Iran moved its capital 
from Ispahan to Teheran, Morocco transferred its own from Mar* 
rakech to Fez, Abyssinia has in turn had Ankober, Cntolto, and 
Addis Ababa as its capital. Ihe latter being confirmed in this rdle 
after the building of the railway from Djibouti. Sometimes, in Ihe 
past, a transfer of capital has shown a shift of internal equilibrium 
and a change in the national centre of gravity. The Russians have 
thus, m succession, had Kiev. Suzdal. Vladimir, Moscow, and St 
Petersburg as their capital city; the Swedes had Uppsala, Sigtuna, 
and Stockholm; the Norwegians, Trondheim, Kongehalle, and 
Oslo. 

Often the growth or contraction of an area has led to an altera* 
tion in the site of the capital. Thus in Spain it was moved from 
Burgos to Valladolid and Toledo before being fixed at Madrid. In 
Egypt the northeast capitals grew in importance as trade develop^ 
with the Mediterranean countries; and the centre of gravity In 
Egypt shifted from Memphis to Bubaslls and then to Sais. After the 
conquest of China, Kubla Khan brought forward his capital from 
Karakorum to Khambahk (Peking) at the heart of the newly con- 
quered temtory. 

The same displacements may follow a contraction of boundaries, 
thus the capital of the Turkish empire which transferred from Konya 
to Brousse, then to Adrianople and later to Istanbul during suc- 
cessive stages of Turkish expansion, withdrew to Ankara after the 
loss of the Balkan territories. 

Sometimes a shift of capital is due more to economic than to 
political reasons : thus the growing ascendancy of maritime interests 
in Japan’s economy brought about successive moves from Kamakura 
to Kyoto and from there to Tokyo in 1868. In the same way, Oslo 
replaced Trondheim as the Norwegian capital, as soon as that 
country became interested in Baltic and trans-Baltic commerce. 
Peter the Great transferred his capital from Moscow to St Petersburg 
when he decided to make lus state into a Baltic power; since 1917, 
the Russians have wished to tom the U.S.S.R. into a continental 
Federation and their capital has duly been moved from St Peters- 
burg (renamed Leningrad) to Moscow, as being more easily accessible 
to the Asiatic areas which require to be colonised. 
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U.S3.R. and ihs absorption of colonial re^ons into the federal 

Soviet s>3teii3. 

In oli^r parts of the gJobe, it was by building commuiucations 
that the European powers sou^t to strengthen the interdependence 
of thru colonial possessions. By such means the integration of 
certain Asiatic and African countries gave the inhabitants the feeling 
of belonging to one and the same nation. It is not in doubt that 
the Union of South Africa, India, Vietnam, and more recently the 
Mall Federation have all become more aware of their nationhood as 
a result of railway lines and roads, and now of air communications. 

So long as the work of integration and coordination is unfinished, 
separatist tendendes may subsist between the members of a group, 
and sooner or later, these will bring about the disintegration of the 
whole country. The fallin g apart of the Austro-Hungarian empire 
after 1919 was helped by a lack of cohesion between member states, 
and by the bad condition of the central European and Danubian 
camsmnications which paralysed the (low of iraMc. NVlten cohesion 
has been fully achieved, strong tics are felt between the parts of the 
body politic; loyalties to a common heritage and its traditions; 
the wish to make saenhees that brotherhood may endure, will 
become a strong influence; and in this way the idea b created of a 
‘motherland’, the cornerstone of a nauos is its temtorial setting. 

Frontiers. — One might be templed to «l»nk that the limits of a 
nation's territory are definoi by physical obstacles marking the 
fronuers ; thus we And the Pyrenees standing between France and 
Spam, and the Danube, (lowing over a great distance between 
Bulgana and Roumania. But justasoftenhugeobstaclesaiefound 
which define no frontier: the boundary line between Turkey and 
the U.S S.R. comes well south of tbe Caucasus, a range so hard to 
cross that it could form the finest natural frontier imaginable 
between the two countries. Tbe Alps never seem to have served as 
a boundary to the Romans; standmg first on the line of the Po, 
they came later north of the Alps, to the Rhine and the Danube : 
and bter again, their frontiers {limes) were marked by entrench- 
ments, built beyond the Rhine and the Danube. 

The idea of a ‘natural frontier’ wns an illusion on the part of the 
eigblccnih-century pobtical thinkers who wrongly attributed it to 
Richelieu. Thb idea would be a complete anachronbm, for under 
the Anaen Regime, neither kinp nor statesmen thought along those 
lines; the ‘natural frontier* grew in the minds of a few isolated 
thinkers, and did not inOuence official policies. Later on a few 
revoluuonary sutesmen, of whom Danton was one, declared the 
frontiers of France to be in accordance with the natural setting, 
fouf-squorc between the Ocem, the Rhine, the Alps, and the 
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Hie biter, whose most westaly %iibgcs were built on the bnnV.$ of 
the Coosa anU the Alabama at the end of the eighteenth century, 
were separated from the Chihasaws by user three hundred miles of 
wilderness and from the Choctaws by another \acant space, two 
hundred miles wide: the most northnly Choctaw Milage was two 
hundred miles distant from the Chikosaws, who had witlidniwTi in a 
compact group, north of the watershed betw cen the Tombigbee and 
the Yazoo. 

After their protective role had ceased, Uiese frontier deserts olicn 
became a refuge for crimirtaii pursued with a price on their heads 
by one or other of the two states. Forty jears ago, the boundary 
between the United Stales and Mexico had become so notorious a 
hideout for criminals that the United Slates police force was obliged 
to use what were virtually military tactics apinst them. 

With the spread of civiiisalion, frontier deserts were repbeed by 
exactly dednM lines of demarcation, and in Europe the increase of 
population and the general progress of civilisation soon resulted in 
their disappearance altogether. States were brought to a hall, just 
like arable fields or village domains, by frontier lines slaked out 
by posts or milestones. The placing of these exact boundaries has 
olwaji created serious political problems; and the majonly of 
interstate wars since the end of medieval times has been concerned 
with the shifting of frontier tines. At every peace treaty, the 
principal objective of diplomatists was to settle these lines anew. 

Rarely has a frontier line been agreed by simple geometrical 
drawing. The earliest example of this kind of boundar>>making is 
given us by Pope Alexander Vi's arbitration, when he chose the 
mendian drawn a hundred leagues west of the Azores, to divide 
the Portuguese colonial possessions to the cast, from those of the 
Spaniards to Uie west : later, another arbitration determined a new 
dividing-line, 297| leagues cast of the Moluccas. It was chiefly 
during tlie □ineiccnih century that, owing to Ute advances in the 
mathematical sciences and in survejing. limits of this kind could be 
laid down so exactly: the boundaries between the diflereot states 
in the commonwealth of Australia are good examples. In 1818, 
the London agreement fixed the frontier between Canada and the 
United States, from the Great Lakes to the Pacific, along the forty- 
ninth poralleL In 1825. the mendian of 141° W. longitude was 
adopted as the frontier line between Canada and Alaska. 

Amongst the long-civiiiscd countries, where changes in the 
frontiers have been frequent, and topographical knowledge is more 
complete, states have tended to their boundaries follow the 
natural features which were prominent on the landscape, such as 
mountam ranges, and the banks oflakcs or nvers. These barriers 
were m b>goae dajs sulCcient to stop troops, either on foot or on 
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The latter, whose most westerly >illages were built oa the banks of 
the Coosa and the Alabama at the end of the eighteenth century, 
were separated from the Chikasaws by oser three hundred miles of 
w-ildemess, and from the Choctaws by another \acant space, two 
hundred miles wide: the most nortl^riy Choctaw \illage was two 
hundred miles distant from the Chikasaws, who had withdrawn in a 
compact group, north of the watershed between the Tombigbee and 
the Yazoo. 

After their protectise role had ceased, these frontier deserts oAen 
became a refuge for criminals pursued with a price on their heads 
by one or other of the two states. Forty jears ago, the boundary 
between the United States and Mexico had become so notorious a 
hideout for crimmals Hut the United States police force was obliged 
to use what were >irtuaUy roilitaiy tactics against them. 

With the spread of civiUsatsoo, frontier deserts were replaced by 
exaaly defined lines of demarcation, and in Europe the increase of 
population and the general progress of civilisation soon resulted in 
their disappearance altogether. States were brought to a halt, just 
like arable fields or village domains, by frontier lines staked out 
by posts or milestones. The placing of these exact boundaries has 
alwa>$ oeated serious political problems; and the majority of 
interstate wars since the end of medieval times has been concerned 
with the shifting of frontier bnes. At every peace treaty, the 
principal objective of diplomatists was to settle these lines anew. 

Rarely has a frontier line been agreed by simple geometrical 
drawing. The earliest eumpte of this kind of boundary^making Is 
given us by Pope Alexander Vi's arbitration, when he chose the 
meridian drawn a hundred leagues west of the Azores, to divide 
the Portuguese colonial possessions to the east, from those of the 
Spaniards to the west : later, another arbitration determined a new 
dividing-line, 297) leagues cast of the Moluccas. It was chiefly 
during the nineteenth century that, owing to the advances in the 
mathematical sciences and in surveying, limits of this kind could be 
laid down so exactly; the boundaries between the different states 
in the commonwealth of Australia arc good examples. In ISIS, 
the London agreement fixed the frontier between Canada and the 
United Slates, from the Great Lakes to the Pacific, along the forty- 
ninth parallel. In 1825, the meridian of 141° W. longitude was 
adopK^ as tlie frontier line between Canada and Alaska. 

Amongst the long-avilised countries, where chang« in the 
frontiers liave been frequent, and topographical knowledge is more 
complete, states have leaded to let their boundaries follow the 
natural features which were prominent on Uie landscape, such as 
mountain ranges, and the banks of lakes or rivers. These barriers 
were in bygone days suflicient to stop troops, either on foot or on 
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Fra. 21— Roltmama : Natvral and Raoal Fitos'nrKS, 1914 to 1945. 

1. NoihRouiiuDian populatiofi (A. Cenmn!. H. Hungarian^ S. Sbvi, T 1. 
TurLs and Jews) 1 Roumantaa popuUiioo. 3. Rcununian lownt. 4. 
Toatu «iili DOD-Rouountua nujOTUy. 


Ne\enheless it does liappen that some frootiers seem to follow 
the natural features of the landscape of their own accord without 
pressure from ethnic considerations: such is the case Vrith the 
Franco-Belgian boundary, which disregards rivers, hills, and forest- 
belts in many places in order to follow simple communal demarca- 
tions such as ditches, or the borders of private estates ; such frontiers 
are merely Imes of contact between two states which profess no 
mutual antagonism and have indeed many common interests. 

One might almost say that each frontier line is virtually an in- 
tentionally arbitrary creation, an abstraction which separates two 
living organisms and thereby modifies their puh« or life rhythm ; by 
the simple fact of their eustence some frontiers provide geographical 
contrasts between adjacent countries, whilst others seem to create 
small new geographic^ units across the border of two countries. 

Frontiers also form economic barriers, which sometimes provide 
curious contrasts between the divided le^ons. On either side of 
the Franco-Belgian frontier wheatfietds have long been more in 
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evidence in France than in Bdsium, although the soil is no more 
fertile; this is explained the fact that wheat enjoys ciutoms 
protection on the French side and so gives the peasant a belter cash 
return. So, too, on either side of the Franco^panisb border, 
RoussUloa and Ampurdan althou^ ^ographically simiJar, today 
produce quite different crops. This is because Roussillon was in- 
corporated into the French southern market when the railvvays were 
built and remains a source of wines and early vegetables ; Ampurdan, 
on the other hand, produces mostly cereals and vegetables for the 
local markets of the Barcelona industrial area. 

In present times, several frontiers, far from being deserted land, 
have become den^y populated zones where constant trading is 
carried on, and where contraband also plays a part. The inhabitants 
of one region often find that it pays them to work in the ractones 
across the border where employnieat may be easier and the wages 
higher. In this case they may settle quite near the boundary line 
which separates them from their work. An example of this is seen 
in the Belgians who travel daily to the textile mills and coal mines m 
northern France. 

Thus it comes about that some frontier areas eventually feel 
closer economic ties with the border region of the neighbouring 
state than with the central area of the country to which they belong 
politically, for example, the city of Geneva, closely sunounded by 
the French frontier on the tanks of the lake, gels its food more 
cheaply from the French hinterlaod than from Sw iss Icnitery ; the 
same is true of Basie whose markets are supplied la part with 
vegetables from adjacent Alsace. Many French boundary com- 
munes, too, were for long regarded as free zones, for although 
politically part of France, they remained independent of the French 
customs and traded more freely with Switzerland than with France. 

TUB UfE OF STATES 

In the same way as any living organism, states must develop and 
be fed in order to exist. In the past it can be seen how increasing 
power and maturity have gone band in handwith increasing annexa- 
tions of territory, whilst conversely, all loss of material and spintual 
power seems to have comdded with their amputation sooner or 
later. In our day, the extent and case of our communications have 
made states interdependent, and it is rare to find any country so 
vast that it can supply every need of a great iniRistrialiscd human 
group- Hence the tendency among dvitiscd states to merge into 
unions and fedcratiDns, both political and economic, with some 
abrogation of national sovereignty, particularly in the sphere of 
customs. 
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GroHib ia Spjcc. — The territorial expansion of a state, wliclhcr war- 
like or pacific, depends upon the attainment of two objcclitcs, 
pursued either separately or together, (a) Free areas must be 
acquired, suiridcntly sparsely settled to be able to rccci\e an over- 
flow of population, (b) TVa/e routes or sources of essential wealth 
must be available to supplement the national resources. These 
ambitions may be satisfied by two dilTcrcnt methods, giving nse to 
two kinds of political structure: (I) Adjacent tcrntorics may be 
annexed to such an extent that a whole continent is involved. Tlie 
great continental empires of antiquity and of medieval times — the 
Persian, Roman, and Mongol empires — were built up in this way, 
as were the great modern continental unions of the U.S.A. and the 
U.S.S.R. (2) Overseas colonics may be founded, either by settling 
emigrants fronv the mother country in empty territorios, or by 
setting up Uie political and economic framework necessary to 
exploit a populated but poorly developed overseas country in n 
way profitable to the expanding power. Uy such methods were 
founded the mighty colonial empires both of antiquity and of 
modem times, the Athenian, the Portugese, the Spanish empires, 
and the great political unions bom of recent changes within the 
former colonial empires of Great llritain (the Commonwealth) and 
France (the Communaut'f). 

Generally speaking, the great states liave usually developed from 
small be^nnings: the birthplace of the Assyrian empire was to be 
found between the Tigris and the Zagros; the Babylonian empire 
sprang from a towm, the Roman from Ijlium, and the Chinese 
from the Khotan oasis. O. Maull compares the newly born state 
to a living cell, of which the nucleus corresponds to centres of 
population set amidst the cultivated land ; the membranes are the 
forests, pasture-lands, and mountainous rocks. 

The high valley of the Aa was the domain of the monastic state 
ofEngclbcrg. It was surrounded by high mountains. Upstream, 
at a high altitude, was a pass, while downstieam the valley could 
easily be blocked. In the Alps this kind of political development 
may be seen in most of the valley groups. 

The laws governing the decadence of states arc less well known, 
although one can study the process of their disintegration in history. 
The Roman empire achieved its widest tcrritonal scope early in the 
second century a.d. with the annexation of Dacia, the fringes of 
Syria, Arabia, Armenia, and Mesopotamia. Soon after Uiis apogee, 
its dismemberment began in Asia Minor, and two hundred years 
later the whole edifice had crumbled. Long before the Barbarian 
invasion internal dissolution had slaitcd; towards AD. 235 under 
soldier emperors, the provinces were struggling to seize politick 
powec,aridthepenphfity Th« 
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Morocco ia 790, the remnants of the Nlaghreb in SOO, Eg>pl and 
CjTCoaica in 872-91 logelher with eastern Arabia and southern 
Persia, Kurdistan in 934, and so on. 

In cscry age, states iia\e bclicxcd that In order to endure, a sub- 
stantial trading position and a strong, pouerful economy was 
essential. Most of them base attempted to dominate pobtically the 
whole Held of their commerce a$ well as of their trade routes, and 
many states hase in the course of history desoted their political 
aims to achiesing access to the sea. One cause of the wars of the 
Mcdcs and Persians was the Persbn desire to scire mantime trading 
positions held in the Aegean Sea by the Greeks. During the 'share- 
out* of Charlemagne's empire, each of the three dividing powers 
(Charles, Lothaire, and Louis) obtained an outlet to the sea. Later, 
Prussia struggled repeatedly to reach the coast: in the mid- 
seventeenth century, the Grand Elector acquired Cmdcn; during 
the eighteenth century. Frcderick-William 1 obtained Stettin and 
part of Pomerania with the Oder; in mid-nineteenth century she 
annexed Schleswig.Holstdn and got a foothold on the North Sea. 
The Austro-Hungarian empire relentlessly pursued its object of 
lengthenicigiu coast-tine, first by the anneungofBosnia-Hetxegovina 
(1907), then by auempiing t^ seizure of the port of Salonica 
throu^ the tutelage or annexation of Serbia and Macedonia. 
Poland and Bulgaria in Europe, Bolivia in South America provide 
other examples of states whose policy was governed at one time or 
another by the need to obtain or extend a sea outlet As for Russia, 
this country has constantly sought an outlet to the open sea bearing 
somerclationtohcrconlinenial size, first on the Black Sea by pushing 
back the Turks, then on the Baltic by sweeping aside the cbtms of 
Sweden, Germany, and Finland; later, on the Pacific ocean, by 
obtaining from China the bordering zone of the Japanese Sea and 
building Vladivostok, finally by enlarging her arctic outlet west of 
Murmansk at the expense of Finland. 

An outlet to the sea is ofteo the first step towards the enlarge- 
ment of a state. A powerful stale living on the borders of a well- 
defined maritime basin, feels an urge to strengthen its hold upon the 
whole coast-line. Thus, tbe Athenian empire spread over all the 
islands and almost over tbe entire coastline of the Aegean Sea. 
The Romans also conquered all the Mediterranean basin before 
stretchmg out across the Rhine and the Danube. In the eleventh 
century, Danish lungs reigned over most of the North Sea coast, 
and in the thirteenth century, they extended their hold all round the 
Baltic. In the middle of the seventeenth century, on the other hand, 
the kings of Sweden had succeeded in turning the Baltic into a 
Swedish lake. 

A strong state is often inchned to regard with a proprietary eye 
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any sea navigated by its ovbn saHois ; the Aegean Sea, for example, 
during the twclflh century was thought of as byzantine ; the Romans 
called the Mediterranean mare nostrum, and English sovereigns 
from the sixteenth century affected to call the sea separating Great 
Britain from the continent 'our channel’; and what Frenclunea 
caU the Ras-de-Calais is known to the English as the Straits of 
Dover. 

These claims gave rise to serious international conflicts from the 
sixteenth century onward, when Portuguese and Spaniards made an 
attempt to monopolise sea trade. Franas I jokingly objected that 
he knew of no clause in Adam's will which might prevent him from 
sharing the ‘common sea*. As a matter of fact, the political mastery 
of the seas often started from laod-lockcd seas like the Mediterranean, 
to be extended to wider oceans. Islands have frequently served as a 
starting point, such as Cyprus for the Phoenicians and the Ptolemies ; 
Salamis for the Athenians ; Siedy, Corsica, and Sardinia for Rome 
and Italy; the Estonian Islands Oesel and Dagoe for the Teutonic 
Orders. 

Usually the decisive step was the conquest and consolidalios on 
the opposite shore, such as the south coast of Asia Minor by the 
Phoeucians, the coasts of the western Mediterranean by Carthage, 
the coasts of Spain, IstHa, Dalmatia, Epirus, Albania, and North 
Africa by Rome. As a further stage often came settlement on a 
very remote coast, such as the colonisation of Brazil by Portugal 
and the rest of South America by Spain. Usually, a substantial 
gnp on the intermediate stages has been necessary in order to 
buttress these inflltratioos, and to ensure mastery over the routes 
linking the overseas trading posts ; thus the Phoenichas progressed 
from island to island, from Tjtc to Cypinis, and os to Rhodes, 
Crete, Thera, Malos, and Paros; to Malta and PantcIIcria, to 
Sicily, Sardinia, and die Balearic Islands. Later the Normans con* 
quered the Faroes and the Shcibnd Islands, Iceland and Green* 
land, the Hebrides and Ireland ; the Portuguese occupied the Azores. 
Madeira, the Cape Verde islands on (he Atlantic Iradc'roufcs, and 
further afield too, Ceylon, Malacca, and the Moluccas. 

Tlie Dutch followed the same trend, seltins up P<Mls at Silo 
TJiomc, St Helena, Maunlius, and then in Ceylon, Sumatra. Java, 
Timor, and Formosa. Later on CreU Britain, inheriting the Spanish 
and Dutch naval power, took over Uictr island positions and set up 
British posts all through the Mcdiienancan and the Indian Ocean. 

More recenUy, the expansion of (he United Slates as a sea power 
is shown on the political map by the occupation of Puerto Rico, 
Panama, Hawaii, Guam, and the PMippihcs. fn this sphere, how- 
ever, the political growth ofgrcat states has always been checked by 
international law which lus fcUd down the prindplc of nculraliiy 
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o\cr >ast ocean spaces and has defined the cuct and precise iiinils 
of national territorial v^aters. 

Economic Factors.— It is oftett difOcull for a densely populated slate 
to live as an autarky, that is by tuingonly such natise resources as it 
may possess. The need for a «idef economic foundation uas felt 
c\cn by the great nations of antiquity. Tuo thousand Gse hundred 
years b.c, Egypt, lacking trees for her shipbuilding, undertook the 
conquest of Lebanon, v^bich wos rich in forests, and in order to get 
copper, malachite, and turquoise the Egyptians likewise mastered 
the Sinai region about 2900 B.C. The Treaty of Verdun, which 
dirided Charlemagne's empire between his three grandsons in 
A.D. S43. laid down the boundaries of France, Lotliaringia. and 
Germania so as to ensure to each of the three, horse-grazing in the 
clay plains of the north, whealfictds in the loamy districts of the 
interior, and rineyards in the Rhine >atley and the Mediterranean 
areas. 

In the sescnteenih century, Switzerland had to Insist upon the 
cultivation of cereal crops by farmers in the mountain distncts as 
well os in the plains, so that production might be sulBcIent for the 
needs of the population and any likelihood of famine averted. 
When a region is completely lacking in certain products, the stale 
will sometimes try to acquire them by anoeung neighbouring 
regions which are better supplied. Thus the expansion of the 
Venetian stale on the Adriatic aimed at the fulilmcnt of well* 
defined needs. Bosnia provided wood for shipbuJding, Dalmatia 
supplied horses, the alpine districts cattle, and the Ionian isbnds 
wines and fruits. 

Europeans in the sulcenth century founded the first colonial 
empires, to keep the countries produdng sugar, spices, and precious 
metals under their control. It was with the economic aim of sccunng 
a cheap labour force of slaves, for opening up the tropical regions 
of America, that these early colonial powers founded slave-trading 
{>osts along the African coastline. Later on, the discovery of gold, 
silver, and copper in the Rocky Mountains encouraged the ex- 
pansion of the United States towards the west, while their need for 
tropical products (cotton, sugar, rice, and oil) drew them towards 
the soui^ as far as the Gulf of Mexico, from the shores of which 
they ousted successively France, Spam, and Mexico. 

The need to obtain complementary products become still 
more urgent since the nmeteenth century. As modem states have 
progressed in setting up great mechanical industries, so have they 
required ever greater supplies of increasingly divcisiSed raw 
materials. As soon as the textile industry begin to use more wool 
than the sheep la Euxqfv could Ihc were ike £rsi 
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bound by close poliucal ties to the ^eat povicrs '^hich surround 

them. 

Beyond the ccll-state hc find political groupings created, as it 
were, by a fusion of several similv cells developing in a relatively 
restriaed area. The Athenian slate evolved out of three initial cells 
of Attica; Sparta came from the amalgamation of seven small 
principalities: the Roman stale was only constituted at the end 
of the Samnite wars. Other similar states were founded in Polynesia 
and Micronesia, uniting the Caroline, Marshall, and Gilbert Islands, 
or again the Hawaii group, fn Africa, the kingdoms of the Congo, 
Lunda, Makololo, Uganda, and Monomotapa were built up in the 
same way. In America, too, we note the Iroquois, Huron, and 
Natchez confederations, and in the same wny in Europe, the primitive 
barbarian kingdoms of the Franks, Alamans, Saxons, and Frisians. 

The great states of antiquity were at once more complex and more 
typical and already show^ signs of sophisticated political organisa- 
tion. We do not know a great deal about their origms, whence 
came thrir strength, or how they developed in their characteristic 
setting. In general they seem to have been linked with very ancient 
centres ofciYillzcd life, such as Egypt. Mcsopolaroia, India, or China, 
all of them poor in natural vegetation, but thanks to their favourable 
climate able to develop the oases by irrigation. Ouo Maull dis* 
tmguishes several different types of these ancient empires, in the 
course of whose history the basic structure remain^ unaltered 
despite changing contours ; and w« may perhaps attribute their dis> 
integration at a later date to this static condition and lack of sustained 
evolution. 

An on'enlal type of state arose in the setting of three great 
river oases of the Nile, Mesopotamia, and the Indus, providing 
three focal centres of highly dviliscd life, all three shut in by mountains 
or deserts. 

The Tigris-Euphrates basin lies at the centre of this little world, 
betweea the Punjab and EgypC At the dawn of history, early in the 
third millenium n.c, Babylonia was already a focal point of irrigated 
cultivation, a centre of industry which exported Us manufactures 
and on urbanised re^on possessing great cities, scats of small 
principalities which for a long tune strove one against the other. 
One of these small overlordsJups managed little by little to extend 
Its conquests from the Persian Gulf to the Mediterranean. The 
Babylonian states encountered many ups and downs, but the lower 
courses of the Tlgns and Euphrates remained throughout the 
cradle of political groups which dominated the entire region from 
one sea to the other. Thus, by reason of her dominion over the 
oldest routes between the East and the West, Babylonia played an 
intermediary role dunng the dynasties which succeed each other 
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more ihan two million square miles, or barely 30 per cent less than 
the U^.A. today. For the first lime it incorporated two contrasting 
worlds under one soscrcignty ; the oriental, cast of the Euphrates, 
and the Mediterranean. Egypt played only a supernumerary' role 
in this combination. Found^ in a centre of irrigated apiculture 
which was exceptionally fertile, and placed between the Red Sea 
and the Mediterranean, oi\ the trade routes between Indit^ Arabia, 
and the Mediterranean, she was able to take advantage of temporary 
weaknesses within the Mesopotamian states, and to extend her 
frontiers with Syria and even, under Thothmes III, to reach the 
Euphrates. But, owing to the peculiar ‘ofT-centre* position of 
Egypt in the western horn of fertile lands of the Middle East, some- 
what on the edge of the great continental trade routes, her expansion 
remained slighL 

At the other extreme of this ‘fertile crescent’, Punjabi India 
developed another centre of civilisauon destined to turn alternately 
first towards the western and then the far-eastern spheres of influence. 
Dominated in general by religiouLS considerations and based on 
pnnccly states or sacerdotal caste systems, the framework of the 
Indian states rarely attained great size under one sov ereignly. Lake 
Egypt, India was contained, in whole or in part, within the great 
eontmental empires of the Middle Ages. Nevertheless, Indian 
dvillsation gave birth to a succession of temporary states in the 
world of southeast Asia and these formed fairly widespread and 
politically influential units wtuch advanced Indian cultural and 
religious trends up to the threshold of Chinese power. In the first 
century a.d., the kingdom of Funan, built along the lower course of 
the Mekong, became a flourishing branch of Indian culture; some- 
what later, the kingdom of Clmmpa held its own between the second 
and the fifteenth centuries, with varying degrees of fortune, until 
It yielded to the Annamites; over the same period, the kingdom 
of Bunna and Pegu developed, whose rulers and ways of life were 
of Indian ori^. This pohuca) colonisation, which recalls that of 
the Mediterranean Greeks in a diQercnt form, became linked in the 
first century with the creation of the kingdom of Majapahit, sub- 
jugating Sumatra, Java, and nearly the whole of the Indonesian 
archipelago. In Indo-China itself, the Indian element was, however, 
submerged during the thirteenth century by the Thai invasion, 
which brought political domination to the whole westem area of 
the peninsula, while Annamites colonised the eastern region. 

A Medilerranean stale is typifkd by two empires, the Greek and 
the Roman. 

The empire of Alexander recalled, by its form, the great oriental 
states, but its stiucture was new and ongmal: colonualion by city 
building replaced the forcibk mm movements of population of 
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earlier days, and such urban detdopmeot greatly helped in the 
miDgling of the different civiiisaffons and diffused (he spirit of 
helleoic culture. 

For nearly a thousand years, until the coming of the Arabs, 
Syria, Asia Minor, and Egypt remained part of the Mediterranean 
political system ; Antioch and Alexandria became far more flourish- 
ing centres of Greek culture than Connth or Athens; and e\en 
after the political break-up, all parts of the region long retained a 
deep cultural identity, both sod^ and economic, svhich is a char- 
acteristic of Mediterranean empires. 

The Roman «npire brought together in one great political syn- 
th«is all the distinctise altnbuies which had sustained the old 
oriental empire states, coupled with the dynamic civilising influence 
which had ensured politiccd sovereignty to the Greek empire. Italy 
occupied a central position in the world which w-as to ^ome the 
empire ; and she brought with her not only numerous economic 
advantages but also an already dense population. Above all, from 
the lime of her conquest of Sicdy and the elimmation of Carthage, 
she held undisputed sway over MedilerTanean sea routes. 

Within two and a half ceaturiea, Rome had subjugated the Mediter- 
ranean world with an array made up of ‘free-cnizen* famrrs and 
through the building of cities and of strategic roads across her 
dominions, she not only syrabotised the unifying vocation of the 
Roman empire but stamped her political dominion upon the whole 
Mediterranean basin. Only slightly less vast than Alexander's 
empire, Rome, at the height of her power, spread over two million 
square miles; in Gaul, Great Bntaia. and Geirnania, she went 
beyond the geographical limits of the Mediterranean world. The 
germs of dissolution were similar to those which had earlier destroyed 
the Persian state ; the shift of power from the centre to the provinces 
on the periphery ; the rapid disappearance of the citizen-soldiers 
and their teplaccmcnl, in control of the army, by mercenaries or by 
newly creat^ citizens coming from the outlying areas. Thus the 
political strength and cohesion of the empire was sapped, even 
before inroads were made by the people living outside the ‘Roman 
World*. 

American States in the pre-Cotumbtan Period. — These old empurs, 
whose technical development was in no way related to their huge 
size, may be regarded as abortive prototypes of the great modem 
slates and as linking up with the pre-Columbian stat« of the New 
World. Tlierc existed indeed, in the two Americas, several highly 
organised states in the midst of more rudimentary political forms, 
which showed some likeness to those ot the Old World in antiquity. 

The highlands of the tropical zone were ihcir cradle; climaic was 
favourable owing to ibe altitude, and a moderate vegetative cover 
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was easily subdued by agriculture. In this framework the Aztec 
empire rose and flourished from Mexico to tlie Tehuantepec isth- 
mus, and that of the Incas in the Peruvian Andes. Possessing 
an essentially military and theocratic structure, they typifled an 
early very rigid kind of social and poliUcal life. Possibly, too, for 
the first time on earth, they evolved a form of totalitarian slate in 
which the individual was wholly sacriiind to the social body, fie 
was merely a cog in the wheel, and his right to life was measured by 
the contribution he could make to the organic, functional life of the 
community. This perfect type of state communism, including in its 
orbit whole peoples of diflering race and language, made lasting 
political ^oupmgs which were nevertheless founded on a very narrow 
basis both geographically and economically. 

The great prc-^lumbian states were provided with a redoubt- 
able military maclune and a network of fortresses perfectly adapted 
to shield the vast conglomeration of cells which made up the 
empire. These units were disciplined and upheld by a class structure 
reminiscent of the hive or the ant hill ; a network of wide roads, like 
those built by the Romans, symbolises for us the coordinating voca- 
tion of the Inca state, so too does their adoption of Qucchua as tlie 
offlnal language through the entire territory. The rigid, monolithic 
structure of these states, however, gave them a deceptive appearance 
of strength and cohesion: no cultural unity, no national tradition 
or spiritual energy issued from it. and the moral strength which 
welds together great civilising communities was wholly absent. It 
is possible that the interna) cohesion of such massive units would 
never have been threatened had they only been capable of with- 
standing outside pressure, or had they known how to link up with 
other civihsatio&s. They perished for lack of any evolutionary 
principle, which alone could have injected new life into a decrepit 
and outmoded structure while there was still time. 

Medieval Empires of the Old World . — After the great empires of 
antiquity, we see in the Old World a new type of state, arising in the 
main from important migratory movements among peoples settling 
in the newly unified tcmtorics. The history of these states varied 
widely between Europe and Asia. 

In Europe, several insecure ephraieral kingdoms arose, such as 
those of the Visigoths who moved from France (Toulouse) into 
Spain, and the Ostrogoths who came down towards Italy from the 
Danubian area. These stales were unable either to evolve or to 
secure a firm base upon which to build. The same was true of the 
Burgundian and of the Anglo-Saxon kingdoms, each one of these 
states drawing upon the vestigial remains of Roman administration 
in the civil and ecclesiastical fields. They made up so many parasite 
cells which were incapable of either absorbing or of organising their 
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with all the resources necessary for greal nations ; this is the case 
with China and the U.S.S.R. 

China began to build a strongly unified state in the third century 
B.C. when the !lan emperors had brou^t under their control the 
regions of Hoang-l!o, the Yang-lsc-kiang, and the Su-Kiang. thus 
associating crops of temperate agriculture (wheat) with the tropical 
products (nee, silk, sugar). All round primitive China, whose 
frontiers were defined by tlie Great Wall, the Chinese people 
multiplied, and the continual increase in their population demanded 
ever more land to cultivate- This was easily acquired on the fringe 
areas of the central Asiatic stepp^ out of which the Chinese dug 
their fields, piece by piece, panicubriy in Inner Mongolia and 
Manchuria. Over forty million Chinese immigrants tiave settled in 
the plains of Manchuria during the bst thirty-five years. Threatened 
several times by disruption, like the huge empires of Western Asia. 
China has managed to preserve the whole extent of her terntory 
(nearly four million square miles) under one sovereignty lo the 
present day. 

The life of this stale presents an extraordinary phenomenon. It 
spreads over temperate and tropical regions, wet and very dry; it 
includes plateaux of the steppes, wide river valleys, which indeed 
form internal manhy deltas, and wooded hills. It embraces many 
peoples of y cllow races w ho speak such ditTcrent bnguages that from 
one province to another they cannot understand each other. The 
Chiaese state is based essentially upon the idea of cultural unity. 
It has remained up to the present day a vast rural community of 
toiling peasants with the same way of life, the same desires and 
traditions. Chinese wTiimg. moreover, symbolising as it docs 
objeas and not words, has helped these yellow peoples to exchange 
the deepest, most subtle ideas tn w-nting. and lo read the same books, 
whilst unable to understand each others speech. 

This amaang cohesion was strengthen^ in 1949 by the rise of 
the Communist party to power, whose dream was to create a 
tolahtanan China, in which ocry activity could be directed and 
controlled by the central power. To execute this programme, the 
party's first concern was to acquire those great industries by which 
the country may turn out the machinery and other manufactured 
products that she needs, and provide work for a great labour force. 
China already draws very large amounts of agricultural produce 
from her huge terntory. She is the world's largest producer of rice, 
and the first or second largest producer of wheat, yet these crops 
barely sufiice to feed her nuUton inhabitants. As well as a high 
production of cotton and silk. China owns some of the elements 
necessary to big industry, in particular, her scarcely exploited coal 
d^osils, which supplied 150 mdltoa toas in 195S. 
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Tlie Soviet Union, created from a number of little principalities 
in the forest zone of centra) Russia, has become In our time on 
immense continental state, spreading from the Bailie to the Pacific 
Ocean, from the Black Sea to tlie Arctic. It covers nearly 8} million 
square miles (22 million sq. km.) of uhich, howeter, 6 million arc 
made up of tundras and forests. Itcontains 200 million inhabitants 
of all races, at every stage of civilisation, speaking over 140 olTicially 
recognised languages. Russians make up only 58 per cent of the 
population. Politically, the U.S.S.R. is a federation of more or less 


autonomous republics, in which the different peoples arc free to 
retain their own languages, way of life, and traditions. The link 
uniting them, is tlie representative of the ‘national* Communist 
party, wluch heads each local government, and is a member of the 
Moscow central body. 

Since 1925 the U.S.S.R. has taken in hand the reconnaissance and 
exploitaiion of its vast continental territory ; in Siberia and central 
Asia have been found suitable soil for growing cereals and cotton, 
steppes for breeding cattle, and deposits of gold, iron, coal, and 
oil. The U.S.S.R. is one of the two greatest sources of wheat in 
t production of supr beet ; it comes next to 

the United States in coal production and ferrous metallurgy, and 
takes third place for aluminium, and third or fourth place for 
petrokum. Thus endowed the Soviet Union has resources which 
would enable her, if she so wished, to live apart from other nations. 
She does in fact keep her trade exchanges to a minimum, consuming 
her own wheal, which had been the chief export under the Czars, 
and manufacturing cloth from her own cotton or flax. For long an 
importer of manufactured goods, today she has achieved a powerful 
metallurgial industry. She can supply her own needs for tractors, 
ratify rolling stock, cars, and planes, and has scarcely yet begun 
to find foreign market outlets. We notice, too. that the U.S.S.R. 
relies l«s upon her economic power to improve her international 
further the expansion of her political systems. 

_ The setting up of Communist governments under the name of 
peoples republics' in East Germany, Poland, Czechoslovakia, 
Hungary. Bulgaria, Roumonia. and later in China, has facilitated 
trade exchanges with these countries where Russia may get coal 
(Poland), petrol (Roumanta and Hungary), and manufactured pro- 
ducts (Cwhoslovakia); others are good customers for steel and 
tractors (China). If Russia had been able to bring China into a 
eraser rederatioD of Communist states, we should have witnessed 
the creation of the greatest and most powerful continental state 
known to history. The example of Yugoslavia, however, has shown 
that a state may adopt the Communist ethos while declining to 
become absorbed into the U.S.S.R. economic sphere. Between 
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Russia and her satellites, economic ties have been loosen^ during 
the last few years. China is pre^g towards her ‘°dustnal target, 
and her first objective is to outstrip Russia in every field of industrial 
production. She should soon be able to rival the Soviet Union in 
eastern markets, and this fact alone marks the hmits of expansion 
open to the Soviet world. 

Another example of a great federation is fumishrf by the Unitrf 
States. In 1790, they extended between the Appa jj® 

Ohio, and gradually spread to the Mississippi (1790-1820). and 
from thence to the Pacific (1830-90). This increase was brought 



Fio. 25 .— Territorui. ExPA-vnov or the Unttio States of Amerj« 

1. The thirteen colonics (1783) 2-Expansion^tol820 
1820 to 1860. 4. Expansion from I860 to 1890. 5. Ex^ Washineton. 

6. Former Mexican frontier. 7 . Present Me-ucan fronwr. V\=VVasningto 

about by the creation of thirty-five new slates, ca^ ifnds 

geometrical boundaries; seven of them were carved 
taken from Mexico. . , , later 

Fixed at forty-eight states until 1945, ihe Union 

enriched by the addition of Hawaii Alaska. to one 

occupies 3,600,000 square miles, of c a. cancall 

territorial block. To exploit this vast dominion, *"? • niost 
upon a population of 190 million, who belong ra between 

developed countries of Europe. Arriving in gr^ , pros- 

1880 and 1914. these immigrants cleared the most 

pected for inexhaustible mineral deposits, and set P activity! the 

ful factory plant in the world. Thanks to this 
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United States today ranks as the lop producer of nearly every 
world commodity. Coal, Iron, steel, oil, copper and lesser metals, 
cotton, and cereals abound, as wdl os huge quantities of meat and 
dairy products, sugar, and fruit of all kinds. These resources have 
long permitted the United Stales to be self-reliant without a thought 
of economising wealth. Up to 1890, the U.S.A. took little notice 
of world affairs, and only saw to it that European powers were pre- 
sented from acquiring further colonies or from extending their 
possessions orv the continent. 

In the last fifty years, however, the United Stales has become a 
great manufaclunng power and has been on the look-out for 
customers. They have also needed to look outside their own 
country, for certain raw materials like rubber and tin. Tlicse needs 
have prompted the wish to cultivate trade relations with the far 
more densely populated countries of the Far East, and ev cn more so 
with the Southern American states which art industrially weak but 
whose standard of life and buying potential are higher than in 
China. 

This policy has created a desire to achieve good trading positions 
on the sea routes to South America. The U.S.A. purchased from 
Denmark islands which the Danes had owned in the Antilles; and 
their greatest achievement was the building of the Panama Canal, 
on land conceded to them by the Republic of Panama. This canal 
has made it possible for them to capture most of the trade previously 
carried on by Great Bnutn wiihCoiombia, Ecuador, Peru, and Chile. 
Trade between the U.S.A. and the Sooth American states has 
mcrcased fivefold during the last twenty years, and American 
finanaers have invested large amounts of capital in plantations, 
mines, factories, and r3ilwa)'s. United States airlines today weave 
a dense network of communicatioos all round South America, and 
North Amcncan univ ersitics attract numbers of students from Brazil, 
Venezuela, and Chile. 

The United States has more than once suggested the metpng of 
all nations of the New World into one great economic federation. 
This would create a vast Pan-American union, constituting a viable 
autonomous world m which the South, essentially tropical and 
pastoral, would complement the tempmte, industrialised North in 
a satisfactory way. 

Great political associations typified by the Commonwealth and the 
French Communauti have replaced the old colonial empires of 
western European states. Until the end of the nineteenth century, 
the colonial possessions (with Iteir home countries) accounted for 
22 milbon square miles, or 42 per cent of the earth's surface. They 
contained over 850 million people, or 39 per cent of the world's total. 

These dominions differed from the great continental states in that 
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they ineMed lands of every si«. scatwed over 

sometimes placed at the nmintnm “e 

mother country (e.g. New Cakdortm and New Zealand). 

possessions were divided into two categories . wholly as 

1. Those settled by white peoples of European p . X 

in Canada and Australia, or very largely as m South A 
Algeria. These were termed often coloured 

2. Those with indigenous peoples who ^ , India, 

folk, amongst whom the white P“P'' Xtesto "spbltaLn-. 
the East Indies). These were tertned colonics to 

Among these colonial pos^sions, larcest the most 

Britain. France, and the Netherbnds were 
highly populated, and the jr«ch«l. X 

common ; first, that their extent and r-a-rtnHlv that they were 

greatly exceeded that of the ruling |»wc . pr-nch empire was 

Ldc up of scattemd tcrritoncs. ‘'l' Asm 1 

mainly in Afnca whilst the Dutch SXu both by 

Snally, that thcr cohesion was ensuted ^ 

sea and by air with of Iheir territories 

These empires have !‘'*™P''t,St°ng associated ter- 

having attained sovereignty w5s the^mevitable result 

ritories of the parent state. Thise o whose self-appointed 

of the clTorts of the colon, sets ‘h^«^-«; of their own 

task was the raising of whites, particularly 

civilisation. The -i-oed on an equal fooling 

numerous in the British Empi«. were Pb^ on^a^^*^ 
with the mother country by *’“'"* ®. southern Rhodesia. Sub- 
Canada. South Africa. A«*‘”^Vwloni« sTch^ Ghana and 
sequently India and fonnCT wlon««' 

Nigeria in Africa, have gam^ J^/^olved from these transforma- 
The Commonwealth ^ oflhewidest diversity 

lions embraces at the (ropioTvirgin forests, combnds and 

imaginable; arctic bnds and iropi«i«^ ^ ^ To con- 

ricebnds, wool-producing a" be«f established, demarcated by 

strategic are^ted for fuel-oil. 

coal is stockpiW. and vast^ts^ former 

TotiticaHy sovereign stales, autonomous statw 

dominions ^^"^^'’.^^F^eration of Mabysb, and Colonics, which 
such as Ceylon o^,‘^^„^”'Sshadmmisiration. Thesovrregnsof 
remain Provisionally un relinquished the title of Emperor of 

the United King^. „\i4 (or queen) in all the countries 
India-, are not nev^heless. a free assocutjon 

rf »ve“ "’ 
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their character. In our own time, indeed, economic interests 
together with social problems dominate the whole political life of 
the states and of the great unions. Furthermore, it is no longer 
necessary to annex territories in order to extract their wealth, since 
economic expansion procures as many advantages as does political 
conquest. This expansion is facilitated by a tendency common to all 
great modem industrial enterprises to extend a monopoly over 
certain manufactures whilst continuing to control the basic materiah, 
the means of production, and the markets. Thus are created the 
trusts and the cartels %vhich concentrate in their hands the control 
and the capital that are often superior to those of the state. Thus, 
one of the world's largest trusts, the Umfed States Steel Corporation, 
combines all the means of production of steel ; the coal mines, the 
iron mines, coking plants, blast furnaces, rolling mills, manufacture 
of pipes, together with railways, canaU, and ports. It extracts 
46 per cent of the iron-ore, manufactures 3S per cent of the cast 
iron, and 40 per cent of the steel of the United States. One finds 
other big tresis ia ail economic spheres. The od companies, for 
example, the Royal Dutch Shell (Aoglo-Dutch) and the Staedard 
Oil (American), possess oil wells in all regions of the world, with a 
network of pipelines and fleets of oil tankers. In the world produc- 
tion of petroleum, the American groups have a 70 per cent share 
and the British and Angfo-Dutch companies an 1$ per ent 
share. Ford's, the ear manufacturing company, owns factories 
in numerous countries beyond the United Slates, together with 
rubber pbntatlons in South America and West Africa. The United 
Fruit Company has plantations of pineapple, citrus fruit, and 
bananas in Peru, Ecuador, the West Indies, and Venezuela, and 
through its fleet of ships and its telegraph lines it dominates the whole 
of Central Amcrica- 

There is Today no part of the world which is not within reach of a 
nation's commercial enterprises ; the manufacturing countries which 
are provided with materials and capital have all the facilities for con- 
structing factories, ports, and railways on the territory of less well- 
equipped regions, and everywhere they can manufacture and sell 
their products under advantageous conditions. Thus the Standard 
Oil Company has installed several large oil refineries in France, 
w hilst the Ford Company has constrocted car factories on the out- 
skirts of London and Paris. 

Until the lint world war, the great powers used to compete for 
the construction of railways in Turkey (England, Germany, and 
France), in C^ina (Japan, England, France, and the United Sufes), 
and in Manchuria (Russia aM Japan). Nowadaj-s, it is the great 
banks of the Cfnited Stares who finance the air companies of the 
South American States. 
r2 
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lIUmN SETTLCMCNT 
All ihese enterprises ha\econtributed lon’ards linking the interests 
of the various countries. Instead of competition there has often 
been collaboration between them in the exploiting of certain 
resources and they are now so interdependent that a war is more 
ruinous to the victor than the x-anquished. 

Howexer, at the present lime the pooling of resources does not 
extend to the entire xxorld. It is restricted to tlic formation of a 



Imtrf number of ccoromic blors, more or lea tndoo-ed «ilh 
finical powm within a certain intcmationa] domain. That of 
“ f' or bdng organised through the 

S ’’“OS like that of Benelas, svhich lioks 

Netherlands, and Lusembourg, through the formation 
O E.E.C (Organisation for European 
P (European Coal and Steel Com- 

S2?Vn™ 'O”™" s'htly “d esploitalion of 

of FT s r of Europo "Itich are members 

the Netheri, Geiiiiany, Luxembourg, Belgium, and 

the Netherlands) have sought to extend economic collaboration 
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beyond the metal 

the medium of a C»mm”” “atto 
with customs bamers and other resxnt 

between them at present. «,llaboratioD extends more 

In our time international development and opera- 

widely still in other spheres. Th • „ , Union groups together 
tion of railroads, the IntematiMal y gg^gn different 

forty-eight railway S T.E.E. CTranr- 

countries in Europe. Asia, and transit of espress trains 

European Enpress) »'8»”‘Titnt‘^eonmrS from Oslo in the 
ncross the frontiers of eight <>'7"'"' miEmational eollabora- 
north to Genoa and Rome m International Air 

tion extends furtlier still 'j' , .l^ational Organisation of Civil 

Traffic Association nnd the ^ g, Jaly-fonr countries. 

Aviation have their essential ““Say „ an economic level 

All these international orgaoisaiions pl V dstwheie on 

S to SSSerenSrs betvveen nations in such n 

way as to avoid wars. seem to emphasise t^hat 

Whilst economists and lose at least part of 

countries adhering to such a^^wts may limitations 

their sovereign rights, „„ or autonomy of the various 

could undermine the 'f’depCTde geographer has 

countries, or impair their can ha« the same system 

indeed remarked with - transport, and analogous 

of lighting, the same mwns of tm sport n,ust wear the 

rn™'5;ScnrfficTnU^^^^^ 
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